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Connection is established with the Assam Trading Company’s lino a short distance west 
ined roa ati of the Dibrugarh (Raiabaree) Station, The posi- 
re Dia. with Assam Trading Company's tine tion of the junction station can be much improved 
by moving it a few chains farther east. 
The length of the traverse is 97°73 miles, and the total estimated cost of Rs. 73,83,338, 
Estimate for total section. or Rs. 75°549 per mile, 


Divided into two sections, as treated above, the 


i divided into two sections, : 
aaa estimates stand as under :-— 











Sectiona. Miles. Rate por mile, Amount. 
Re. Ra, 
Golaghat to near Dikhu river ; : . 67:0 43,570 36,238,516 
Near Dikhu river to Dibrugarh ; . 40°73 92,311 37,59,882 
TotaL 97°73 75,549 73,83,338 








If the section between Golaghat and Kamarband Ali be struck out, the mileage and 
amount columns will be reduced by 6:23 miles and 
Rs. 3,49,541, and the totals will then be 91°5 miles 
and Rs. 70,338,797, 


Tn the first section the bauk averages 6°3 feet in 
height and on the second 9 feet, 


The bridge over the Dikhu is designed for a combined road and railway bridge on the 
same level, in order to facilitate communication 
between the Nazira Railway Station on the left 
bank of the river and the district and station of Sibsagar on the right bank. 


Tf a cheap line is desired between Dikhu and Dibrugarh, it can only be obtained by 
allowing the flood-water to pass freely over the 
line, accepting the inevitable stoppage of traffic 
which must ensue; but this J cannot recommend, 
for such a line would fail precisely at the season when it was most wanted to carry tea. 


Estimate from Kamarband Ali to Dibrugarh. 
Mean height of bank. 


Dikhu bridge desigued to take road traversed. 


Chenp line only to be obtained by keeping forma- 
tion low and allowing floods to pass over. 


13, After seeing the country, Iam persuaded that it would be a mistake to take the rail- 
way direet to Dibrugarh, which, as far as I know, 
only came to be spoken of as the terminus, be- 
cause at present it is the place of greatest importance in Upper Assam. 


A much easier line can be got by making for Makum junction on the Assam Trading 
Company’s railway thirty-three miles east of Dib- 
yugarh, and this live will both open up and 
serve the country better, and be tore favourably placed for giving access to the Naga Hills 
and for tapping the cosl-fields which he along their base. 


For the first 50 miles from Golaghat the alignment would be practically the same for 
either line, but from this point the Makum june- 
tion line diverges and crosses the Dikhu river just 
above Nazira; it then makes for the Rajgurh Ah, 
which it follows to near the Disang river, crosses the Disang a little below the junction of 
the Saffrai, and keeps along the nght bank until 
within seven miles of Jaipur ; the Dehing is crossed 
just above the Jaipur bazar, and the line then rung straight, and almost due north, to Makum 
junction. 


It was not possible to run a traverse over the whole of this alternative, but practically 
the only portion remaining unsurveyed is one of about twenty-five miles along the right 
bank of the Disang, which is so purticularly easy that, after having gone over most of the 
ground personally, I can give an estimate which cannot be far from the mark. Plans and 
sections are submitted for the whole line, save these. 25 miles between Nazira and Makum 
junction. | 

In connection with the project a large plan is also submitted containing an alternative 
| crossing of the Jhanzi river, and a survey of the 
adjacent tea-gardens: the line laid down on it may 

be adopted with advantage to several gardens, and mighi even be taken for the Dibrugarh 

line, though it will add slightly to the length of that. . 
_. “Between the Dikhu and the Disang I propose to make use of the Rajgurh Ah for about 
a a : = 7 ten miles. This is an old Assamese embankment, 
aia re cial Bier Diebuacd isang iver averaging here abont twelve feet high, and from 
“"26..to 80 feet broad on the top. The Managers of the Nahorhabi and Lukwa gardens, who 
- have within the laat few years reclaimed from the jungle the portion which lies between the 
_Dhodar Ali and the Disang, are perfectly agreeable that it should be taken up forthe railway, 
3 and, as they are the only interested parties, no objection:aan be raised in other quarters to my 
(pigeon ‘tes the finest piece of embankment which 1 have seen in Assam, raised high above 
‘oMebda,; thoroughly well’ consolidated, and laid out in good straight reaches, so that it is very — 


Pad 


Golaghat-Mukum junction. 


Geoueral reasons for recommending this route. 


Alignment practically common to either route for 
firat 50 miles. 


General route thereafter of alternative. 


Alternative crossing of Jhanzi river. 
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well adapted for the railway. I propose to give a cart-raad alongside, but beyond the foot of 
the slope on the east side, and the cost of this has been included in the estimate. 


The Dhodar Ali, north of Nazira, keeps between the Disang and Naga Hills until it 

se ud ; is within seven miles of Jaipur. The reason for 

Reasons for adoption of routo slong the right bank crossing to the right bank of the Disang will at 
of the Disung. | : oe 

once be apparent from the map: it will be seen 

that the river, for nearly 30 miles of the proposed railway, intercepts the drainage from the 

hills, and for this distance it would appear possible to make an alignment, in which not a 

single opening would be required. This would, of course, involve a certain amount of curving 

which would remaiu as a permanent blemish on the line, while it is donbtful if it would effect 

any economy, even In the first instance. I have, therefore, assumed in the estimate for a line 

running fairly straight, 24 lineal feet of waterway per mile, and allcwed for a bank of an 

uniform heieht of five fect. 


The soction between miles 22 and 24 from Makum junction shows the nature of the 
work. 


The Mamoora Ali, near which the line will run, is covered with jungle, with the excep- 
tion of where there is » narrow foot track along 
the centre, and, as far as I have seen, the embank- 
ment varied from a few inches to about four feet high. In answer to all enquiries, 1 was 
assured that the Disang has never been known to flood over the road, and there were no traces 
of its having done so, In this upper part of its course the banks, wherever I saw them, and 
more especially the right one, are very 1 and I, therefore, believe the information to be 
correct. The alignment should keep fairly close to the right bank, where the ground is high- 
est, and whence it slopes towards the Diroi, which carries off the surface drainage. 


The Muamoora Ali. 


North of the Disang I believe the Rajgarh Ali is not nearly so fine an embankment as the 
portion on the south side. I have only seen five 
miles of it, which have been cleared between the 
Vinkhan and Jorispokhar gardens ; the rest, I was assured, Jay buried in jungle, such as I saw 
the clearance end in. Thuis portion of the road is narrow, traverses ground cut up by a multi- 
tude of small watervourses draining into the Diroi, and had evidently been breached in several 
places; the Mamoora Ah, on the other hand, traverses a perfectly flat country, with seareely a 
sign of a watercourse of any kind. 


The Rajgarh Ali, north of the Disang. 


Were the line taken along the left bank of the Disang, it would have to cross a large 

7 en ee eee em number of streams, many of considerable size; but 

Fie eas baking node eween We Nise eS: such ati alignment, while being very costly, would 

| : not also, in my opinion, serve the country 50 well, 

inasmuch as it would be too much to one side of the valley, ffom the greater portion of which 
it would be isolated for some 30 miles by the Disang river. 


The Chief Commissioner, Mr. Elhott, has recorded his objection to the Dhodar Ali being 

one ; oii? taken up for the railway. Entirely concurring in 

a phoder Ali, neither suited nor available for the his objection, it may be well to add that, so far as 

. I saw the Dhodar Ali north of the Dikhu, it is 

quite unsuited for the railway, and that it is a mistake to suppose that any economy would be 

effected by making use of it, were it desired to carry the line east of the Disang. I do not 

propose to utilise the Mamoora Ali, as it winds about too much, though, as at present it lies 
buried in jungle, no objection would probably be raised to doing so. 


Between the Disang and Jaipur some drainage 
from the Naga Hills is encountered, but nothing 
of any great consequence. 


eee Ten spans of 100 feet have been provided for 
Poe ees the Dehing, equal tu the full width of channel. 


About one mile above Jaipur, the river issues from a gorge in the Tippam range, and 
the crossing selected is between this and the bazar, where the banke are stable and the river 
cannot alter its course, The highest flood is said never to have quite topped the left bank, on 
which Jaipur is situated, but the levels would show that the right bank has been topped by a 
few inches ; but this can easily be prevented by making a small bund along the bank of the 
river between the railway embankment and the hills. 


Disang to Jaipur. 


A narrower crossing might be got close up to the gorge, but the water here is deep, and 
it would be very difficult to found the piers, while they would have to be made very sa@cure 


to resist the violent action of the water. I understand, too, that the nver is sometimes _. 


covered with masses of floating timber, so that I prefer to place the bridge some distance below. 
the gorge, where the river is wider and the velocity of the current is much reduced. 
| Between Jaipur and Makum junction the line 
passes entirely through forest, and there ia nothing 
calling for special mention. ee 


Jaipur to Makum junction. 
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— The distance betwoen Golaghdt and Dibrugarh by this route will be about 156 miles, 
against 98 by the direct route; but, on the other 
COnIparisol oF Gisyances, hand, it slightly reduces the through distance to 

all points above Makum junction. 
The estimates for the total alternative may be 


: tive, 
Estimate for the alternative taken as under :—~ 


Sections. Mile, er Amount, 
Re. Rs. 
Golaghat to Nazira . . . . F : : 56°5 63,225 35,72,222 
Nazira to Makum junction , ? . , : 66°43 69,495 46,16,521 











TotTaL ‘ 122°98 66,613 8] 88,743 











Thus, this alternative project gives about 25 miles more of railway to construct, but at an 
iuereased cost of only Rs. 8,05,405. 

It will also be an casier line to maintain, for if is on higher ground, and not liable to be 
breached by the Dehing; while a minor point in 
its favour is the existence of natural stone ballast 
in the upper courses of the Disang and Dehing close to the line. 

The Deputy Commissioner of Lakhimpur and many tea-planters have expressed their con- 

she eet | currence In my views regarding the superior 

a Sale a aa merits of this route; in fact, 1 did not meet any 
one who had anything to urge in favour of the other. One gentleman wrote, urging upon 
me the claims of the Dhodar Ali as a route between Nazira and Jaipur, using as an argument 
that the road might be utilised for the railway, but the objections to this need not be 
reiterated. 


Altornative casier to maintain. 


Before quitting the subject, I have only two or 
Concluding remarks on work above Goléghit. three mor i eaniaries to m ae @ ‘ y 


T think that the waterways allowed to pass the Dehing flood on the Dibrugarh line err, if 
eet Te + ataieewaca:aliewelst anything, on the side of being under the mark, 
Pe en ee ee gener d f the bridges should be built with pier 
Dehing flood to be provided ayainst. anc some ’= fain 2: : P 
a abutments, so that they may be readily extended 
if necessary. 
The larger bridges of 100-feet span are designed to have the girders supported on brick 


i dostona fox larwe: brid pliers, resting, with one or two slight exceptions, 
Goneral designs for large bridges. ote wells, a tlichs ain abeeaee st chonnee, ie 


sesumed to be carried to a depth of 50 feet below lowest point in bed of stream. 
No attempt has been made to lay out any curves, and, on account of the great extent of 
se kod in gece orests the traverse was done in sections, the con- 
eee not laid out and traverses workor I sec entions between which are sometimes ratner 
acute: the traverses, therefore, are very slightiy 
longer than the final alignments will be. Only 89 miles out of the 98 between Golaghat and 
Dibrugarh are said to be in cultivation, the remainder being waste or forest. 


14. My visit to Upper Assam gave me the first opportunity I have had of discussing with 
= — any considerable number of tea-planters the ques- 
CUE OR OIE HASHUTO NEON: tion of railway communication with those parts, 


As the result of investigation and discussion, the various projects which have been pro- 
posed are now practically reduced to two ; one offering 9 connected scheme by which the Brah- 
maputra valley would be linked, through the North Cachar Hills, with a line from Chittagong 
to Cachar; the other two totally independent and disconnected lines, confined to the Brahma- 
putra valley on the one side and Chittagong-Cachar on the other; the former is the scheme 
which the inst two years have been spent in elaborating. 

Whichever of these two projects were adopted, the alignment above Golaghét would he 
practically identical; and the men whose gardens hie along this portion of the route should, 
therefore, be impartial jndges, while any consensus of opinion from them must be valuable, 
as it is from this section that the railway will draw by far the greatest bulk of any traffic 
which the gardens can give. | 

Where I bave had an opportunity of explaining the subject, the result. has been, I think, 
entire concurrence with my views, and general assent to the expression made by Mr. Phillips 

of Nazira, that the second project, giving them simply a line to Dhubri, would place them in 
little better position than they are in now. I have endeavoured to put the position clearly 
“before them, so far as it affected them. | 

_[t-was agreed at ones that those gardeus which send their tea direct to London would 
ship through Chittagong, bat a beltef was also not infrequently expressed that trade would 
gradually be diverted to that port; and one of the most influential plauters saw no hindrance 
te the bulk of the tea being shipped through Chittagong, but still sold, without dislocat- 
‘ing -present arrangements, from samples in Calcutta. But, apart from all this, ib was 


cq 
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unhesitatingly granted, that if both routes existed, one vi¢@ Chandpnr and the other 9¢d@ Dbubri, 
offering a choice of communication with Calcutta, the former would be selected. The question 
was discussed simply on the basis of difference of mileage: with equality of mileage rates, one 
line against the other, not the railway versus the river, which is a different question. Whether 
the railway can compete with the river steamers for the trade with Calcutta (the steamers 
having no chance with Chittagong) depends greatly upon the rate at which it can afford to 
carry the tea: if it can afford to earry at such a rate that the total charges do not exceed those 
by the river, the great saving in time and some minor considerations, such as the trouble and 
vexation of long earriaze to the Brahmaputra, will turn the scale in its favour, That the 
railway can do this there can be little doubt. 


The great majority of the gardens in the Sibsagar District, and a considerable number of 
those in South Lakhimpur, lie close to it. These probably on an average do not at present 
pay less than one rupee per maund to get their tea to the river, whereas four annas should 
suffice to carry it to the railway, and the balance will convey it well on towards Chandpur: 
taking Nazira as a centre and a rate of one-third ple per maund per mile for the railway 
carriage, 12 annas would in fact just land it there, so that it is evident a higher rate could, 
if necessary, be charged. 

Tn the reports on the work of the season 1882-83, I ventured to make an estimate of the 
probable amount of traffic the railway may expect, and as I cun offer nothing better, I shall 
not cumber this report by going over the ground afresh. ‘The existence of good water-com- 
munications, and in parts the absence of reliable data render any estimate little better than 
pure conjecture, I took what I considered a moderate estimate, and showed from these figures 
that. the scheme, as a whole, should pay 5 per cent, on the capital outlay after deducting 50 
per cent. for working expenses. 


15. On the index map the line which is recommended for adoption following the traverses 
described is shown by a full red line. The dotted 
red lines indicate improvements which can be 
made in the final alignment, the blne lines re- 
present alternatives which have been surveyed, and the black lines the portions which have 
been examined, but not yet surveyed, and which consist of about fifty-eight miles in the North 
Cachar Hills, fifty-two imiles between Gauhati and Roha, and twenty-five miles on the right 
bank of the Disang. 


While writing this report I have received intimation that the Government of India desire 
that the surveys may be entirely completed during 
the coming cold weather. Jf the staff be main- 
tained at its present strength, I have no doubt this can be accomplished. It will be necessary 
to put three parties into the North Cachar Hills, and this las already been approved of, A 
fourth weak party will be available for the Gauhati-Roha Seetion, and as it will not have 
enough tv employ it duriug the whole of the season, I propose also to give it the short length 
along the right bank of the Disang to do. ‘This 1s a very easy section, and I should not have 
thought of doing it if the survey of the Gauhati-Roha Section had not been required. The 
detailed survey will, however, be somewhat useful, us it will fill up an existing gap and enable 
complete plans for the project heing submitted. 


Mautner in which the lines aro shown on the index 
Inap. 


Proposed work during cold weathor of 1885-86. 


16, In conclusion, I have to express my thorough appreciation of the manner in which 
the various members of the staff have worked, and 
I trust the results will be considered satisfactory. 
Mr. Soppitt, as usual, gave the greatest assistance in the North Cachar Hills in the way of 
furnishing coolies and supplies, and the Deputy Commissioners of the Néga Hills and ot 
Nowgong rendered valuable aid to the work in the Dimapur valley. 


Concluding remarks. 


Ceara arene Pl ener niarmeny ange ape Anes mets ere 


Enclosure No. 4 to P. W. D. Resolution No. 868 R. C. of 1887. 
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Note by W. E. Warp, Esq., C.S., Officiating Chief Commissioner of Assam,— 
dated 19th September 1885. 


This report may be at once sent on to the Government of India, who, I hope, will sanction 
the completion of the survey this next cold season. 


2, L agree with all Mr, Buyers’ proposals as to the alignment from Badarpur to Dibrugarh, 
though J should prefer to see the line pass through Silchar. I hope shortly to see an acceler- 
ated daily steamer service established between Narainganj and Silchar. Obstacles in the river 
which cannot be removed except at great expense prevent the steamers from going right up to — 
Silchar in the dry season, and it will probably be necessary to make Karimganj the terminus 
for five months in the year. In order, therefore, to connect Silchar with Calcutta a tramway 
from Karimganj to Silchar will probably be required if these two stations are not connected 
by the railway. | | 
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8. In paragraph 14 the Engineer-in-Chief discusses the relative merits of two schemes, 
viz., (1) that of two disconnected lines, one in the Assam Valley, and the other in the Surma 
Valley, and (2) that of connecting these two lines by a section through the North Cachar 
Hills. Upon this question I have read with interest Mr. Buyers’ report of the survey opera- 
tions of the year 1883-84 (No. 1527, dated the dist July 1884), but neither here nor elsewhere 
have I found any reply to my arguments against what I may call the North Cachar connection 
scheme as contained in my note of the 29th August 1883, which was forwarded to the Govern- 
ment of India with Mr, Buyers’ report on the survey operations of 1882-83. Those arguments 
simply amounted to this :—There can be no reasonable doubt that the Surma Valley or Cachar- 
Comilla-Chandpur line would pay a fair rate of interest to Government or to any Company 
who chose to take it up. On the other hand, an Assam Valley line from Dibrugarh to Gau- 
hati or Dhubri would probably not for some years yield a sufficiently remunerative interest on 
its capital expenditure, in whatever direction that line be taken, whether along the Trunk 
Road, or 74 Lumding. These being the facts, I think it would be most unwise to hamper 
these two lines by an unprofitable and expensive connection between Lumding and Badarpur, a 
distance of about 114 miles, passing through a barren country ani no population. I am fully 
convinced that this connection will bring no additional traffic to the Assam Valley, that a dis- 
connected Assam Valley line from Dibrugarh to Gauhati and Dhubri would not also bring. 
It will, of course, bring additional traffic and also cheap coal to the Cachar-Comilla line, parti- 
cularly if the connection between Lumding and Gauhati or Dbubri is postponed, as it probably 
will be, for some years; but the view which I take is that the Cachar-Comilia line does not 
want this additional traffic, as it can stand upon its own legs without being connected with the 
Assam Valley. In that case, if the Government of India ever contemplated a State Ruilway 
scheme in this Province, I could not advise it to expend Rs. 1,34,00,000 on the North Cachar 
Hill section; but 1 would certainly advise it to save this moncy, and spend it on the eomple- 
tion of a disconnected Assam Valley line from Dibrugarh to Fakirganj (opposite Dhubri), If _ 
this recommendation be adopted, the Assam Valley may hope to see before many years, what 
it stunds so much in need of, a line of railway running through its whole length ; otherwise, 
I fear much that the requirements of the Assam Valley will be sacrificed with no compensating 
gain to any other portion of the Province. I am aware that the whole scheme which has been 
brought under Mr. Buyers’ survey contemplates a connection between Lumding aud Gauhati ; 
but, if the railway be taken through the North Cachar Hills, I think it is net diffienlt to fore- 
see that this connection will be indefinitely postponed, and the Assam Valley will suffer in 
consequence. 


4. In paragraph 73 of his report of 1883-84, Mr. Buyers quoted the opinion of Mr. 
Phillips, of Nazira, upon the relative merits of the twoschemes referred to, and in paragraph 14 of 
his present report he states he has consulted several other planters on the same question; and 
the conclusion he has come to is that the planters of Upper Assam are unanimously in favour of 
the North Cachar cennection and agree with the opinions expressed in Mr. Phillips’ letter that an 
unconnected line from Dibrugarh to Dhubri would put them “in little better position than 
thev are now.” I think I should warn the Government of India against accepting this 
as the planters’ view of the question, without knowing more clearly than Mr. Buyers’ report 
tells us upon what considerations it is based, The matter has been discussed by me with many 
planters ; and it is quite certain that it is perfectly immaterial to them whether they ship their 
tea for Calcutta at Fakirganj or at Chandpur. Al! the planter cares about is the cheapest and 
most expeditious means of conveyance. As regards expedition, there is certainly something to 
be said in favour of the line to Chandpur, as there would be a saving in time of, perhaps, some 
4 or 5 days; but I doubt if this saving is of very great importance to the planter. As to the 
comparative cost of freight to Calcutta under either scheme, Mr. Buyers’ report gives no in- 
formation. This can only be determined when it is settled at what mileage rate the Railway 
will carry tea either to Fakirganj or Chandpur, as the case may be, and at what rate the Steamer 
Companies will carry to Caloutta from Chandpur or Fakirganj. 


5. The question of mileage rates was discussed in paragraphs 10 and 11 of my Note 
of the 29th August 1883. 1 there pointed out that, if tea were carried along an Assam 
Valley line to Fakirganj at the rate of jth pie per maund, it would cost 8-annas a maund 
to land Dibrugarh tea at Fakirganj; if the freight was fixed at §th pie per maund the cost 
for the whole distance would be 12 annas a maund. Mr. Buyers in his present report 
ealculates that the large majority of tea-gardens in Sibségar, and a considerable number 
of those in the south of the Lakhimpur district, pay now on the average not less than Re. 1 
a maund for carriage of their tea from the gardess to the Brahmaputra river, wherea; he 
thinks 4 annas would suffice to carry it to the Railway, thus effecting a saving of 12 annas 
.@ maund, which, Mr. Buyers very truly says, will carry the tea ‘ well on to Chandpur; but 
if this estimate be accepted, it applies equally to an unconnected Assam Valley line; that is to 
say, the saving noticed will carry Upper Assam tea as far as Dhubri, and even farther than 
that if the freight is reduced to }th pie, or, as Mr. Buyers suggests, to $rd pie per maund per 
'. mile. “It only, therefore, remains to ascertain and compare the rate at which the steamers 
will carry from Fakirganj and from Chandpur; and as in this matter both the Government 

and the planter are in complete Ignorance of what the Steamer Companies will or can do, it is 
- - quite impossible that the planters of Upper Assam can give any opinion worth having 
upon. the “relative merits of the two schemes under discussion. It must be borne in 
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mind that no presumption cau be drawn from the fact of Chandpur being nearer Calcutta 
than Fakirganj, that steamer freights from the foymer place will necessarily be cheaper. 
We know from experience that the River Companies do not regulate their freights according 
tu the distance travelled. The case then stauds thus, if we assume, as I think we fairly 
may do, that the Companies will carry tea from Fakirganj or Chandpur at Re. 1 a maund :— 
The mean distance from Upper Assam to Fakirganj along the Trunk Road is 347 miles 
(see paragraph 14 of my Note of 1883). 1f the Assam Valley line be taken ved Lumding, 
the distance is, according to paragraph 72 of Mr. Buyers’ report of last year, 30 miles longer, 
é.e., 377 miles. Tea carried over this distanee at 4rd pie per maund per mile will cost 10 annas 
a maund to land at Fakirganj; if carried to Chandpur, a distance of 474 miles, the cost to land 
it there will be 13 annas a maund. Thus, the freight (railway and steamer) from Upper 
Assam to Caleutta will be vfé Fakirganj Re. 1-10, and e@ Chandpur Re. 1-13 amaund. It 
is difficult to see how, with these figures before them, the planter of Upper Assam could 
prefer the Chandpur route, Still more difficult is it to understand Mr. Phillips’ statement that 
the planter will gain little by carrying his tea to Fakirganj by rail and shipping it there. The 
Assam Company, of which Mr. Phillips is Superintendent, has its tea carried to Calcutta by 
the India General Steam Navigation Company at a contract rate of Re, 1-8 a maund, and it 
is probable that, Mr. Phillips compared only this rate with that of Re, 1-10 a maund men- 
tioned above, or Re. 1-8 a maund if the mileage rate on the Assam Valley line be reduced to 
th pie per maund per mile. But the saving of 12 annas a maund in land carnage, alluded 
to by Mr. Buyers as resulting from the establishment of the railway, whether connected or 
unconnected with Cachar, has been entirely overlooked by Mr. Phillips, At present, the 
gardens pay Rs. 2-8 a maund for carriage of their tea to Caleutta, including Jand carriage, and 
those gardens which have no contract with the Companies pay Rs. 3, With a railway to 
Fakirganj the freight to Calcutta, meluding land carnage, will be— 


Rs. As. 
Land carriage. ; . , ‘ ; : : ‘ , . oO A 
Railway freight lo Fakirgan) ; , : i ; : . 10 
Steamer freight to Calcutta . , : : ‘ ; ¥ . 1 9 





Total 2 »- 1 14 





as compared with Re. 2-8 or Rs. 3. 


6. But, irrespective altogether of these figures, which go, I think, very clearly to show 
that, so far as the planter of Upper Assam is concerned, a disconnected Assam Valley line is 
preferable to one connected with the Surma Valley, I depreeate most strongly the merits 
of the question being dctermined from the planter’s point of view only, Even if we accept the 
planter’s view that he would gain rothing by a disconneeted Assam Valley line, it is perfectly 
clear that be would Jose nothing by it; and as the enormous gain which would acerue from 
such a line to the Assam Valley generally, irrespective of any consideration of the planting 
interest, cannot be disputed, 1 feel bound to urge all I can in snpport of it. I hold very 
strongly that the Assam Valley will never emerge from its present state of wilderness and isola- 
tiou until acrailway runs through it from one end to the other. The present fast line of 
steamers have uo doubt done mach to improve communication with Bengal, but they will not 
do in fifty years what a railway connected with Bengal v¢@ Dhubri will do in five. 


7. L notice that Mr. Buyers is confident that a railway through North Cachar to 
Chandpur can compete with the steamers. Tam not so sanguine on this point. It is well 
known that the steamers can reduce prescut freights very considerably. But, however this 
may be, if a line through the North Cachar Hills can compete, @ fortior: can a disconnected 
Assam Valley line do so (upon this point see paragraph 11 of my Note of 1883), 


8. These remarks make no reference to the prospect, of Assam tea being at some future 
duy for the most part exported direct to England vié Chittagong. As I said two years ago 
this is a prospect too remote to affect the question under discussion. A few gardens may 
wish to export that way when the way is open, but I doubt much if the majority of gardens. 
would do s0, 


ee elle er a te A A A ho ES PSO ? SrRA— rT aa ci? I = 


Enclosure No. 5 to P. W. D. Resolution No. 868 R. C. of 1887. 
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: No. 3176, dated 28th September 1886. 
From-~F. J. Jounstons, Esq., M.L.C.E., Secretary to the Chict Commissioner of Assam, P. W. Dept,, 


To—The Secretary tu the Government of India, P, W. Dept. 


Brenaat-AssamM Rariway. 
Survey Operations for 1885-86. | oo 
I ain directed to forward, for the information and orders of the Government of India, two- 
ky ® % "7 * i : wn ae ge ae aa 
~* The two reports accompany this letter; the reports with estimates by the Enginper-in-Chief, ., 
bundle of estimates has been forwarded by parcel Bengal-Assam State Railway, the one dealing’. 
post. solely with last season’s surve operations and the’ 
BK. J. J. ther a final : - if ein ape, Pomeney TN EO age 
| . other a finol report in which the’ whole work dome.’ 
by Mr. Buyers’ survey party is reviewed. ae see ee ES 
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2, The Chief Commissioner has no remarks to offer on the first report.’ In his second 
report Mr: Buyers enters again upon the discussion of the relative merits of a disconnected 
Assam Valley line and a connected line through the Cachar Hills with special reference to 
Mr, Ward’s note of September 18485, submitted to the Government of India with Mr. Buyers’ 
report of last year. 


3. The Government of India will not expect the Chief Commissioner to prolong this 
discussion further. They are in possession of Mr. Ward’s views and arguments and of the 
Engineer-in-Chief’s reply to them and nothing more is required to enable the Government to 
judge of the comparative merits of the two schemes from a commercial as well as a financial 
“oint of view; Mr. Ward adheres to the views he hus already expressed. 

) 


4. Setting apart as was done in Mr. Ward’s note of September last, the question of ten 
being possibly exported at some future day vd Chittagong, Mr. Ward must again repeat 
what he said in paragraph 4 of that note. It 1s quite immaterial to the planter whethor he 
ships his tea for Calcutta af Fakirganj or Chandpur; all that he cares about is the cheapest 
and most expeditious means of transit to Caleutta, and, where difference in time is not great ; 
what he mainly looks to, is the cheapest route. Mr. Buyers says he has not found a planter 
opposed to the connected line which he advocates, when the facts have been properly placed 
before him. Mr. Buyers has, of course, told the planter that his line is the cheapest route 
to Calcutta for their tea, irrespective of the possible advantages which hereafter may accrae 
to him when Chittagong is made fit to receive tea for export. Lt woes, therefore, without say - 
ing that the planter of Upper Assam is all in favour of the North Cachar ronte, It isa 
question, however, for the Government of India to decide whether that route will, when the 
line is made, be a cheaper route for tea than one down the Assam Valley to Fakirganj, and 
also whether it will be able bo compete with the stcamers. If the Goverument of India en- 
tortains any doubt on these points, then the Chief Commissioner’s advice is that money should 
not be wasted on what he considers is a very risky speculation. 


5. If the question of Chittagong as a possible future port of export for tea is brought 
into the discussion, then the Clief Commissioner would urge that no decision whatever be 
come to by the Government of India upon the two alternative schemes under discussion 
until we know something more about Chittagong and its capabilities than, so far as the Chief 
Commissioner is aware, we kuow at present. Twenty years hence Chittagong may have de- 
veloped into something considerably more than if is at present. If this is found to be the 
ease, it will be sufficient time vhen to think of constructing a line through the North Cachar 
Hills; in Mr. Ward’s opimon it is premature to think of such a line now. There is nothing, 
however, to prevent our commencing, or to our offering inducement to private Companies to 
commence, on the Chandpur-Comilla-Cachar line. A commencement might also be made at 
the other end from Makum to Wuinding. Wheu these two lines have boen completed, we 
shall probably know more about Chittagong as the probable future port of export for Eastern 
Bongal and of Upper Assam than we do at present. 


6. As the Government of India are in a hurry for the enclosed reports they ‘are sent up 
in manuscript to save time, and it is asked that after they have been printed in Simla that 24 
copies may be sent to this office. 
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Enclosure No. 6 to P. W. D, Resolution No. 868 B.C, of 1887. 


rn A AA NU re 


BENGAL-ASSAM STATE RAILWAY. 


Report by J. W. Buyers, Heq., UI.C.H., Hagineer-in-Chief, on the Survey 
: operations during the season 1835-86, 


To ensure the completion of the survey ae ne season if was necessary to male 
rovision for placing three parties in the North 

. 4 Introductory. eae i, Ne We i eee ane pate 
Deputy Commissioner of Cachar, and to the local Sub-Divisional officer, Mr. Soppitt, for the 
assistance which they rendered, and which made this possible; the latter furnished a larger 
“number of coolies than on any previous occasion, and his efforts were supplemented by ‘the 
Exeoutive Engineers themselves recruiting about 109 men in the Khasi hills, who did not 
however prove vary valuable for the purpose for which they were engaged, viz., jungle-cutting, 
and ‘they were therefore chiefly employe) in bringing in supplies from the Gunjoug Depdt; 
the Deputy: Commissioner purchased in the plains the necessary supplies and had them carried 
up to Gunjong; thie alone employed a considerable number of men. During the Jast two 
seasons there has been no difficulty in procuring survey Khallassies, of whom about 150 men 
have ‘been yearly required. Many men of good stamp (a considerable proportion Goorkhas) 
fave presented themselves for employment at the commencement of the seasoa, and tlius 
- didoaltis which we had in this respect at the outset have year by year diminaished, a 
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No. 1 Division. 
' 


Jatinga Valley. 


2. Mr. Sherman took up the work where he had left it the previous cold season; he had 

are then carried two lines into the Jantinga Valley, 

Bodae, (One on this section during previous season starting from two different points on the Chitta- 

gong-Silchar line, and crossing the Barak river 

respectively at Badarpur and at Tclyn-Tila: the former entered the Jatinga’ Valley on the 

right side, while the latter entered it on the left, but near its termination, crossed the Jatinga 

river ard connected with the former at about 194 miles from Badarpur. The Badarpur hne 

is the one which I have recommended. In addition to the above, a length of six miles had 
been surveyed at the extreme head of the Jatinga working from the saddle downwards. | 


3. Mr. Sherman's work during the past cold season then chiefly consisted in connecting 
the common point of the Badarpur and Telyn- 
Tila lines with the work at the head of the valley, 
but in addition to this he had one Engineer employed in taking borings in the Barak river at 
Badarpur, a work which it had not been possible satisfactorily to accomplish during the pre- 
vious season. 


Work during seuson 1885-86. 


4. Treating of the latter first: the borings of the Barék proved a work of very con- 

" siderable difficulty owing to the trouble and delay 
experienced in procuring suitable boats, the depth 
of water, and, after the end of February, to the 
rapid fluctnations in the level of the stream, and to the violent storms which sweep the valley 
and severely testing the tackling. The intention had been to carry the liue across the Barak 
at the Badarpur fort where a small rocky spur projects into the river. It had becu previously 
noticed that the river had scoured ont a deep and broad hole immediately in front of the spur, 
the bottom of which was about J0 feot below mean sea level at Chittagong, while the mean 
low water level of the river was about 27 feet above sea level. 


Difficulties in way of taking borings in the Barak 
ut Badarpur, 


5. The borings taken this season proved that it would be necessary to carry the found- 
ations deeper even than had been estimated for; the 
greatest depth to which they have gone is 92 feet 
below the general bed of the river, or say 76 feet below mean sea level; fine sand and silt 
were met with, without intermission, the whole way, and from near the bottom a few plieees 
of brick were brought up which bad probably fallen into the river from the fort. The results 
were altogether so unsatisfactory, that 16 was determined to try fresh borings about 700 feet 
lower down stream, at u point where the course of the river cannot materially change, ag it 
is directed by sma‘t hills. Here stiff clay, intermixed with a little sand, was almost: invari- 
ably found in the three borings, which were taken to a depth of 80 feet, but m one the auger 
struck, at a very considerable depth, upon what appears to be a snag. In consequence of the 
more favourable results obtained from these borings it is proposed to cross the river here, and 
a small pieee of line has been laid down to connect this crossing with the lines on either side 
already surveyed, as shown on the plan. 


Proposed crossing moved below Badarpur fort. 


6. The design for the bridge bas been altered to suit the new conditions: instead of three 
Design for Barék Bridge. spans of 250 feet as proposed for the fort cross- 
ing the design is now for a bridge having two 
centre spans of 250 feet and two side spans of 200 feet: the estimate for the new bridge 
amounts to Rs. 85,953 more than that for the old, but no comparison can fairly be instituted 
between the two, as the latter was based on an assumed depth and nature of foundations on 
whieh it is now proved that we cannot calculate. The design for the piers of this bridge 
consists of a couple of 23 feet brick wells sunk about 76 feet into the bed cf the river with a 
steve] trestle 50 feet high on top, the latter being composed of four raking columns three feet 
diameter Billed with concrete, and braced together in the usual way. Ina country subject to 
frequent shocks of earthquake, it was thought advisable to adopt a design and material which, 
combined, p: ssess the greatest elasticity. 


7. On account chiefly of these akerations, a revised estimate is submitted for the 
194 miles of line from Badarpur into the Jatinga 


Revised estimate submitted. in heu of the estimate of last year. 


8. The distance from this, the ina pe or ada of the raga and Telyn- 

_— Tila lines, to the point six milés below the saddle 
Co ee ee Telyn- ig 19°25 miles. Work was commenced from the 

upper point, In my report on the exploration of 
the North Cachar Hills it was noticed that the Kayeng Valley would afford the means by 
which a grade of | in 70 or even an easier grade, might be secured. But as it was believed 
that 1 in 70 would be the limiting grade.on other sections in these hills, the traverse was run 
to secure this, as there was little to be gained by an easier gradient, which. would have. 
entailed a corresponding lengthening of the line. From the traverse, and the cross sections, . 
.4 line bas been laid down on the plan which practically gives a gradient of 1 in 70 for nearly - 
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22 miles from the eaddle down, but broken by short lengths of level and one short: length of 
an easy gradient, inclading provision for three stations, the length of such breaks aggregating 
57 chains. Thence down to the common point is 34 miles, in which varying gradients, none 
exceeding | in 70 and these only few a.d for comparatively short lengths, have been employed 
to suit the configuration of the ground. 


9. The alignment over these 34 miles was tied by the latter consideration : on the one 
: side there is the Jatinga river and on the other 
steep hill sides, further up which the line could 
only be thrown at great increase of cost, owing to the numerous ravines. Where time did not 
rmit of elaboration, it was the simplest plan to lay down the uniform gradient of 1 in 70. No 
oubt the alignment can be somewhat st a upon even with this gradient, though, in 
laying down the line finally, it would be well to somewhat ease this grade on the curves at the 
expense of stiffening it on the straights. The minimum curve employed is one of 573’ 
radius (five degrees deflection per chain), and a short length of straight, at least 100 feet has 
always been interpolated between reverse curves of whatever radius, 


10. This section of 19°25 miles is estimated to cost Rs. 52,681,491 or a mean rate of 
Rs, 2,73,324 per mile, and this may be accepted 
as a fair estimate of what any line, following 
approximately the alignment laid down with the above limiting curves, would cost, though 
with further elaboration, some, but no very material reduction, could doubtless be made ; if 
such be sought for on this alignment it can only be obtained by adopting sharper curves, and 
there can be no doubt that these would better suit the topography of the ground. It is to be 
regretted that there has not been time to lay down and estimate for a continuous line with 
curves of a minimuin radius of about 400 feet, but a calculation has been made of the effects 
of using curves of 400 feet radius at certain points which are indicated on the plans and 
sections, and this shows that the estimate of the 19°25 miles may be reduced by Rs. 6,96,117 
and of the 6 miles at the head by Rs, 1,24,037. 


11. This high estimate i3 due to the broken and rugged nature of the ground, consisting 
of deep ravines separated by sharp spurs. From 
the point where the live enters the hills up to the 
saddle at the Jatinga head, there are 13 tunnels aggregating 5,281 lineal feet. Viaducts, 
spanning ravines are both numerous and heavy: by far the most formidable being over the 
Lokamah and Lokasah, the former being estimated to cost Rs. 3,73,020 and the latter Re. 
$,34,637 ; another very heavy viaduct is that over the Dittok Cherra, the estimate for which 
amounts to Rs. 2,65,762 : there are 6 other viaducts, each of which is estimated to cost over 
one lakh of rupees. The longest span adopted is 160 fect, and the greatest height of forma- 
tion above bottom of ravine is 236 feet, the maximum height of centre piers in this case being 
216 feet, All the heavy viaducts Jie above the Kayeng, that is they are concentrated in the 
upper length of 19 miles, where the line runs up the hill side; they are with scarcely an 
exception on sharp curves, and thishas been one reason for limiting the spans, but in the 
larger spans employed allowance has been made for increased width and consequently weight 
of girders to take the curvature. All the large spans are carried on steel or iron trestles which 
rest on masonry pedestals. 


Consideration determining alignment. 


Estimates. 


Causes of high rate, 


12. The rate for minor bridging amounts to Rs. 21,208 per mile, which high rate is 
due to the great number and size of culverts 
required to pass the large amount of drainage, due 
to the heavy rainfall which frequently exceeds 200 inches per annuin ; the co-efficient for these 
has been fixed with reference to a fall of six inches in an hour, and adopting Colonel Dickens’ 
formula comes to 1,%56. 


Minor bridging. 


18. In my report on the exploration of the North Cachar Hills, I assumed that the 

hill section commenced at a point 11 miles from 

Badarpur, and I estimated that the cost of the 
line from this point tothe Jatinga saddle would amount to Rs. 1,80,000 per mile, practically 
on the alignment which has been adopted. The distance from Badarpur to the saddle is — 
44°819 miles, from which, deducting 11 miles, leaves 33:819 miles for this portion of the hill 
section: at my rate the estimate for this would amount to Rs. 60,87,420, whereas employing 
gainimum curves of 573 feet radius, it works out to Rs. 74,158,868, or roughly 18% lakhs 
above my. estimate; but in the above report 1 stated that my estimate was based on work 
done in the Garo Hills, wherein curves of 400 feet radius had been employed, and, to institute 

a fair comparison, the lower estimate, which shows a reduction of Re, 8,20,154, at least, fro 

— using 400 feet curves should be taken. | 


Comparigon with preliminary estimate. 


’ 14, The following figures referring to levels may be interesting: at Badarpor station, 

ited Log cg Diet, tag BE dee oc | mile 254 from Chittagong, reduced level of forma-— 
2, Levebal formation at certain pointe, tion is 66 feet ; near mile 267, where the line 
 yaay-be said truly to enter the hills, the reduced level of formation is 110 feet ; at mile 2764, 
‘where the ‘continuous ascent of 1 in 70 begins, it.is 285 feet ; and at the Jatinga saddle 
- Meat mile 2084 it is 2,868 feet, formation here being in cutting 80 feet below the top of the 
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15. From what has been said, and from the sections, it will be seen that the bulk of the 
Statement of longth and cost from 11 miles from heavy work lies above the Kayeng, and the fol- 








Badarpur to Jatinga saddle. lowing figures further bring this out :«= 
Section. Miles, —_ Pee . REWARKS. 
Ra, Re. 

Miles from Badarpur 11] to 24°38 . 18°38 | 16,61,506 | 1,24,178 | Mile 24°38 is just 
below the mouth 
a re 24°38 to 44°82. 20°44 | 57,62,3862 2,81,427 | of the Kayeng 
_and is equivalent 
to mile 278 from 

Chittagong. 


Total ; 83°82 | 74,138,868 |; 2,19,215 


That is when the line is carried along the base of the hills, as it is between miles 1] and 
2438, the cost per mile is only slightly over Ks. 1,24,000 per mile, whereas, after it begins 
fairly to ascend the hill side, the mileage cost amounts up to over Rs. 2,81,000. , 


16. It then becomes of importance to consider what will be the effect of continuing the 
Alternative line from the Kayeng river upwards. vale ee Sa etn wa Ma Sree 
possible to ascend with a sharp gradient, say not less than J] in 40. The great point, if 
possible, is to avoid the heavy viaducts over the Lokumah and Lokashah, and the adjacent 
long tunnels, Mr, Sherman was able to run an alternative of 64 miles, starting from mile 
24°38, and terminating about a mile above the Lokashah (the upper of the two ravines, and 
not the lower, as shown in the topographical maps.) This line starts off with reduced level 
of formation 400 and terminates with reduced level 516 : it thus rises 116 feet in 6} miles, 
which enables generally easy gradients to be employed, althongh the grade of 1 in 70 is 
necessary at a few points to surmount spurs. ‘The line keeps close to the Jatinga, avoids all 
heavy viaducts and tunnelling, and is estimated to cost Rs. 7,9%,587, a2 mean rate of 
Rs. 1,22,621 per mile, or very nearly the same rate per mile that the lower section is estimated 
to cost. Between the termination of this alternative and formation of the upper line at the 
saddle, a height of 1,347 feet has to be overcome ; the distance from the opposite point on 
the upper line to the saddle is 10°34 miles, so that, assuming that the distance would be the 
same, the ascent can be accomplished with a uniform grade of 1 in 40, leaving a margin of 
about 7 chains, but judging from the contour of the hills, it is believed that the line would 
be somewhat longer; it certainly cannot be less. From comparison with the corresponding 
section of the upper line, and making allowance for the fact that on the firat two or three 
miles the line would not be far up the hill-side, an estimate has been framed, which it i 
believed may be accepted as tolerably accurate, but if any thing it probably errs on the side 
of excess ; this amounts for the 10°34 miles to Re. 20,82,891, a mean rate of Rs. 2,01,440 per 
mile. The results of this alternative may then be tabulated :—~ 


























eae ne ge Ee a ee Te OST EN Cd SONI LTE aT RO a RR Te OPN Ye Serer 
Section. Miles, ee ua zeae oe REMARKS. 
Rs. Rs. 
Miles from Badarpur 11 to24°88 .{/ 13°38 | 16,61,506| 1,24,178 





1” » 2488 to 41°20.} 16°82 | 28,77,478 | 1,71,075 (648+ 10°S4mmiles, 





Total 4 80°20 | 48,38,984| 1,50,297 


Difference in favour of lower alterna- | 
tive ‘ : : ; : 3°62 | 28,74,884 | 





or comparing the two lines between their common points, mile 24°48 and the Jatinge: saddle, r 
the alternative cffects a saving of nearly 50 per cent, in cost. ai eae eae 
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17. Lrecommend that this alternative be adopted, the following being eome of the chief 
Grounds for recommending this alternative. - SORSONE — 


(1) Great economy in first cost. | 


%) Economy of time in oonstructing, any reduction of work being a matter of special importance in a 
" ominey where labour is difficult to procure and the working season is short ee 
(8) Maintenance will cost lees and be easier, on account of the position of the line, the reduction in 
; | length, and the avoidance of several very heavy viaducts. The difference in cost of operation 
will be scarcely appreciable, as there is, first, a direct saving in distance of 34 miles, while against 
204 miles of a nearly@uniform gradient of 1 in 70 with sharp curves, there will be 10 miles of 
1 in @ also with sharp curves, but 64 miles of generally easy gradients and curves with long 
lengths of straight ; and if there be a slight difference in this respect in favour of the upper 
Jine, it is as nothing if the interest on the amount saved from the Capital outlay be put io the 
opposite scale. We consider it » matter of the highest importance to get rid of the enormously 
bigh viaducts on sharp curves, which would not only be difficult to erect, but would always be | 
a source of anxiety, especially in a country subject to earthquakes and violent storms. The 
grade of 1 in 40 being concentrated in one short length may be economically worked by an 
assistant engine, so that this cannot be considered the ruling grade, and the weight of trains 
may be fixed with reference to the real ruling gradient of 1 in 70. 


18, This alternative may be slightly modified, and an easier gradient of about ] in 45 
be obtained, by winding the line round the head of 
the valley beyond the saddle; or again by com- 
mencing the sharp ascent a mile back from a point opposite the Lokashah, a uniform grade 
of 1 in 44 may be obtained instead of 1 in 40; or by combining the two modifications, a 
gradient of cluse on | in 50 sould be possible. 


Modifications of this alternative. 


No. 2 Drvision. 


Jatinga Saddle to Makur Saddle, 


19, This extends from the Jatinga saddle to the saddle at the head of the Tawi branch 
" of the Mahur; the length is 18-888 miles and 
the estimated cost Rs. 24,23,704 or Rs, 1,28,320 
per mile, a close approximation to my prelimimary estimate for this section of Rs. 1,30,000 
per mile. 


The line is carried round what I have termed the Haflong spur, on generally descending 
gradients, but none steeper than | in 70, until the Dyung river 1s reached ; this portion 
ig 113 miles long: the line then crosses to the right bank of the Dyung by a bridge of 3 
spans of 100 feet, and 3 of 40 feet, and ascends steadily with a gradient of 1 in 70 for 7 
miles up to the .Mahur saddle; a short length of level only being introduced near the 
head for a station. 


20. On the whole division there is only one Late of 7 i Soli a pa and that 
: is the ung, and the spans of the bridge have 
aa ae been fixed to suit the soa earation of the eran 
In passing round the Haflong spur, which separates the Dyung from its tributary the Aboijee, 
the watershed is close to the line, and the same is the case after the Dyung is crossed : here, 
if the line were carried along the left bank of the Dyung, the work would be enormously 
increased, both on account of the more broken nature of the ground, and the m&ch greater 
amount of waterway that would require to be provided to pass the drainage from the high 
and comparatively distant Barail range, which intercepts and precipitates the rain borne 
forward by the south-west monsoon : the mean aunual rainfall on this range may be taken at 
200 inches, whereas at Gunjong on the watershed between the Dyung aod Mahbur about 
$0 igches only are registered. 


Length and estiniated cost of section. 


21. Between the Jatinga saddle and the Dyung there are certain points where the features 
' of the ground determine the neighbouring gradi- 
seers oe We postiis On) eraniente. ents: examples of this are found at chains 96 to 

114, and 522 to 430; in the former case, to avoid very heavy work, the line is carried into a 

side vailey, but this is very narrow, and the level at which the maximum 10° curve can be 

esonomically fitted in is practically fixed; this curve forms a complete horse-shoe carried round 
ut one level, with gradienta on each side of | in 100 and 1 in 70, but tbe latter may be eased 
at the expense of the level on the curve; in the latter case the line cuts into a perpendicular 
scrap over anging the Dyung, the level being fixed by the gradient of 1 in 70 between thie 
point and the Dyung viaduct, the height of which has been determined after some trials as to 
whith gave the best result. Tunnelling on this division amounts to 1,066 lineal feet, divided 


between two tunnels. 


RQ, Dhere is a-very good site fora station at the nose of = Haflong spur in = 307, 
ne ee ee eee and if an engine-changing station is required in the 
4g COORG Ie eran Gea hills, this would be a better site as regards the 
hoalth-of the staff than the only alternative sttes in the Mabur valley, which are comparatively 
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No. 8 Drviston. | 


Mahur Saddle lo Mahur Mupa Saddle. 


23. A great deal of labour was expended before the ruling gradient of 1 in 70 was 
secured between the Mahur saddle and the, june- 
_ Direct descent into bottom of Mabur valley at tion of the Tawi and Mahur. Below this junction 
ae of Tawi not practicable with grade of 1 41,6 natural fall of ghe Mahur valley is for about 3 
—) miles equal to the ruling gradient of 1 in 70, and 
as the bottom of the valley is favourable, while the hill sides are broken and in places 
precipitous, with considerable streams at intervals, it became an object of the greatest import- 
ance, that the line should strike the bottom of the valley near this point. Traverses were run 
down both sides of the Tawi valley as shewn in the plans, but the left side, as was anticipated, 
was found in every respect the best. . 


24. The distance for a direct line was only about 4 miles, while the height to be 
overcome, taking formation level at the saddle as 
1,836 feet, and at the junction as 1,336 feet, was 
500 fect, necessitating a gradient of about | in 40, Distance was not gained in the bays on 
the hillside nearly to the extent expected, but a long epur, terminating in a conical hill, exists 
ou the left bank of the Mahur about a mile below the mouth of the Tawi, which gives the 
means of extending the base sufficiently to secure the grade of 1 in 70, without having recourse 
to a reversing station. The only other alternative, adhering to this as the ruling gradient, 
would have been to keep to the hillside, but the cost of so doing would have been prohibitory. 
The result of taking advantage of this spur is, that the line makes a double loop and the 
distance is thereby increased from 4 to 6°72 miles, the cost of which amounts to Rs. 11,17,374, 
or Rs, 1,66,276 per mile, adopting limiting curves of 573 feet radius, The effect of using 
curves of 400 feet radius on the same gradient at four points, aygregating about four miles on 
this portion would be to reduce the estimate to Re. 8,95,600, a saving of Ry. 2,21,774, without 
affecting the length. ; 


25. The heaviest work between the Mahur and Mahur-Mupa saddles, a length of 17°83 

i ae miles, falls in this short section, There are six 

Renta work in division is ut head of the Mahur 4) .nols with a total length of 3,456 feet ineluding 

in the Tawi valley. : ae : a 

tnat at the head, a portion of which, however, is in- 

cluded in the 2nd division, There ara several considerable ravines, but it has been found both 

practicable and cheaper to bank them, and pass the water throngh culverts at a high level, 

than to span them by viaduets, the amount of waterway absolutely uecessary being very small, 
as the watershed runs parallel, and close to the line. 


Manner in which 1 in 70 grade has been obtained. 


26. A uniform gradient has been adopted, but in finally setting ont the line, in order 
ee oer to eqnalise the resistunee to traction, it will no 
M H d be ; 2 
Pe reeegeeeier a Ducat teint doubt be better to ease the gradieut on curves at 
the expense of that on the straights. 


27. An alternative line with a aniform gradient of ] in 45, and the same limiting curve 
of 573 feet radius has been laid down on the plan, 
and the cost approximately estimated only, for 
want of tfme. Starting from the Mahur saddle, it joins the previsus line at chain 417, its 
own chainage being 267, thus effecting a saving in length of 150 ohains, and in cost of 
Rs. 5,80,740. The difference in cost is due chiefly to the saving in mileage, but also in 
considerable measure t. the fact, that as the line falls more rapidly, it sooner reaches the 
more favourable ground which skirts the bottom of the hills, where the ravines are not so 
deep and spurs have easicr contours; the tunnelling is considerably lessened and aggregates 
‘2,421 feet only against 3,456 feet given above. For reasons apparent from the above remarke, 
the proportion of straight to curve is greater than on the high level line. 


28. Below the ‘'awi mouth the line adheres to the right bank of the Mahur for the 
remuinder of the distance comprised in this Divi- 
sion, that is until it reaches the Muhur-Mupa 
watershed at mile 335, where work was first commenced in these hills in the cold season of 
1883-84. Vor the first 150 chains the gradient of | in 70 is generally maintained; a length 
of 18 chains however is interpolated at mile 325 for a station. For the remaining 8} miles 
rradients are generally easy, the ruling grade of 1 in 70 being introduced for 24$ chains only, 
which is necessiated in order to keep formation well above flood at a point where the valley. 
narrows and the water consequently heads up, Formation generally has been fixed wit 

reference to an extreme height which it is believed the Mahur floods can reach, for no very 
accurate data on this point can be obtained, and an extra allowance has been given wherever 
the width of the valley is restricted. Curves also are generally fairly easy, the limiting curve of 
578 feet radius being seldom found necessary. At mile 331 a length of 164 chains of level is 
allowed for a station ; here the hills recede for sume distance from the river, aud form a com- 
paratively wide and level bay, known by the name Moibong: this formed the site of the. old 
capital of the Cachari Rajahe after they retired from Dimapur, and remains of old brick walls, 


Alternative proposed. 


Lower Mahur Section. 
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buildings, wells and tanks are still to be seen. A short distance below mile 333 the Mahur 
turns shatp to the right through a gorge, but the line tukes advantage of a narrow depression 
in the hills, through which it passes by a tunnel 135 feet long into a small subsidiary valley, 
and after about half-a mile again approaches close to the Mahur. From the Tawi down to this 
tunnel the ground is, on the whole, very easy, but the drainave crossed is much heavier than on 
the upper-section, although, owing to the fact that the bulk of the water is passed in a few coms 
paratively large streams, the cost per mile for bridging amounts to.only Rs. 3,000 more, The 
lowest point of formation in the Mahur valley, the reduced level of which is 834 feet, is reached 
at mile 384; from this the line ascends in 48 chains with a uniform grade of | in 100 to the 
Mahur-Mups watershed, where the reduced leve] of formation is 882 feet. 


29. The total cost of this division, 17°83 miles long, is Rs. 20,385,554, or Rs. 1,14,164 per 
Length and cost of division mile. The lower portion therefore 111! miles, 

: the estimated cost of which amounts to Rs. 9,18,150, 
a mean mileage rate of Rs. 82,644. 


30. In estimating for minor bridging, economy has been studied by placing the culverts 

: oo iets — atahigh lovel up the sides of the ravines, wher- 
Economy effected in minor bridging and traverse eo aches f th aca : 

in the hilla generally marked by cuirus, pipe arb aracter of the groun a id not absolutely 

. forbid it, aud such cases are confined to the Jatinga 

valley. Stone cairns or earthen mounds have been built at salient points on the traverses 

throughout the hills, With these points, marked on the plans, it will not be dillicult to pick 

up the traversea at uny future time. 


No. 4 Division. 


Brahmaputra Valley, Disang Section. 


31. During 1884-85, a traverse was run from Golaghat to Dibrugarh, and an alternative | 
to Makum junction, with the exception of a section 

on this alternative which I stated was so particu- 

larly easy that after having gone over most of the ground personally, 1 could give an estimate 

which could not be far from the mark. This link has now been filledin; it is 24°94 miles long 

and the estimate amounts to ouly Rs 47,305 per mile, a lower rate by far than for any other 

section of corresponding length; the ground is high, comparatively level, and there is practi- 

cally no water to pass. 


Section along right bank of Disang. 


32. The following was the estimate of 1885 for the section from Kamarband Ali to 
. Makum junction. Length 116°7 miles. Cost Rs. 
ogngth and cont of action fom Kamarband Al 74 '39.903, or He, 67,174 per mile 
Ihe final estimate stands as under-—Length 
116°58 miles. Cost Rs. 76,92,286 or Rs. 65,983 per mile. 


The advantages of this hne, as compared with a direct line to Dibrugarh, were detailed 
in last year’s report. 


Roha-Gauhati Section. 


33, The only remaining work was the completion of the survey of the branch line from 
ety | : Luinding to Gauhati; the portion between Lumdin 

ape eee re and the village of Deguhhati near Roha oa 
surveyed during the cold season of 1883-84; it is 56°715 miles long and is estimated to cost 
Rs. 40,06,854. The remaining section from Degulihati to Gauhati is 53°785 miles, the estimated 
cost of which amounts to Rs. 43,92,408, or Rs. 81,661 per mile: this is a very much higher rate 
than either Mr. Molesworth or I anticipated, and the excess is almost entirely due to the one 
item earthwork; the quantities in bank and cutting being equal to a mean height of embank- 
ment of over 1] feet, whereas it was considered that a mean of 6 to 7 feet might be taken. The 
great height of embankment is necessary to keep formation above the Brahmaputra floods, the 
effect of which on the estimate a cursory examination could not possibly enable one to judge, 
especially in so flat a country, and in fact only levels could accurately determine it. 


$4. Between Degulihati and the 24th mile from Gauhati, the railway is 5 miles 
1 aot acca Then noni aaad shorter than the trunk road, but from the 24th 
, mile into Gauhati the former loses one mile, so 
that the difference on the whole is four miles. 


$5. Two points chiefly determine the peciraek aa a doco ee oy Roser oe 

| | and the second the passage throug e hills be- 
aici ioacanian: Badia tween the Digru ave ai Gauhati. It is desir- 
‘able to cross the Kopili below the point where it receives its last affluent, the Umiam, by 
_ which a separate bridge for that considerable stream is saved, and a long detour such as the 
trunk road makes is avoided, this fixes the first point approximately, then comes the passage 
‘through. the hills, Near the trunk road the hills are quite impracticable for any thing but a 
mountain railway, but:attention had been called to a passage near the Amchong tea garden, 
and an‘officer deputed to examine it declared it to be quite feasible; when, however, a line was 
Ji ‘down, it waa found that the maximum gradient of 1 in 150 adopted in the plains, could 
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only be maintained at the expense of a tunnel nearly a mile jong, and that very heavy worke 
would be entailed even with a gradient of 1 in 40. _ 


36. I therefore personally examined the hills up to their northern extremity near the Brah- 
| maputra, and found that there was only one point 
through which a line could be taken, and that the 
only other alternative was to carry it round the northern extremity of. the hills, and then 
to work along the slopes which descend into the Kallang river, but there were the following 
objections to this course, (1) it would add 2 miles to the length, (2) there would still remain 
us heavy work in cutting through the spurs on the bank of the Killang, (3) it would involve 
great damage to the Chandrapur tea garden, and complete demolition of the tea houses and 
coolie lines. 1 therefore had no hesitation in coming to the determination to adopt the pass- 
ape through the hills which lies a short distance above the mouth of the Digru river, seeing it 
so short and that even with the gradient of 1 in 150 there is only one heavy cutting within a 
leneth of 40 chains. 


37. In the entire section only two large streams are encountered, the Kopili and Digru; 
the former is crossed about 4 miles above its june- 
tion with the Kallang. It receives the entire 
northern drainage of the North Cachar hills, and that of the Khasi-Jaintia hills to a point west 
of Shilloug and also of the portion of the Mekir hills which occupies the south-western and the 
south-eastern angles of the Naga hills and Nowgong districts; the drainage area above the 
railway crossing is estimated to be 6,153 square miles; the actual width of the river between 
banks is only 350 feet, but when in flood, it spills over the surrounding country or aids in 
raising the level of the Brahmaputra inundations : the question of waterway is scarcely soluble 
by ordinary methods, and the waterway allowed 15—100-feet spans may be considered rather 
tentative than exact, though the ordinary methods have, to a certain extent, been employed in 
fixing it, to permit of ready extension ; 1f the waterway is not sufficient, a pier abutment is pro- 
vided in the estimates at one end; this is a contingency which is very likely to arise, as the 
country becomes further settled and denuded of forest. The Kopili bridge is next to the 
Pheni, the longest in the scheme. For the Digru 7 spans of 100 feet have been allowed, an 

the design on which the estimate is based is the same as for the Kopili, and for the othe 

large bridges generally in the Brahmaputra valley, with slight modifications to suit an: 

special features. In the case of both these bridges, the roadway is carried on the bottom boon 

of the girders to give headway for boats with reduced formation level; the substructure i 

brick with either wells or open foundations, according to position : in the Digru all the piers ar 

on wells, whereas in the Kopili seven are on wells, and the remainder are designed to be buil 

solid to a level of 10 feet below bed of river, the well piers are thus carried 250 feet back fron 

the river bank under the idea that with the restriction of the water the river may erode anc 

widen its banks, but that this action cav never extend so far as to reach the solid piers, which 

even should it happen, would be tolerably safe without any further special precautions te 

proteet them: the banks of the Kopili are generally good stiff clay. 


38. The country generally for some miles above Roha to the hills on the left bank 
of the Digru 1s liable at intervals to heavy inun. 
dations from the Brahmaputra, to which the abov 
two rivers add their respective quotas: where such is the case formation has been kept about 
3 feet above the highest floods of which records bave been obtained. Where the line run: 
between the Kopili and the Kallang no small openings have been allowed in the embankment 
as I consider they would only be a source of weakness. 


39. Three miles after the Kopili is crossed the line approaches the base of the Khasi 
| Hills, and here I propose to run an earthen bund 
between the line and the hills, so as to restrain the 
overflow of the Umiam and to force all its water through the Kopili bridge. From the 
point at mile 87 to mile 24 the line is fairly close to the trunk road and the Khasi hills and the 
waterways required are small: it then turns off and makes for the passage in the hills, crossing 
the Digru river at mile 15, immediately opposite the entrance, in this length of 8 miles tha 
embankment is heavy and no small openings have been allowed in it, which would permit the 
Brahmaputra and Kallang flood water to break through. A short distance east of the Digru 
and on the left bank of the Kallang there is a detached block of hills round which, as the map 
shows, the Kallang floods find a way; as the floods subside the water drains off, partly directly 
into the Kallang snd partly into the Digru and thence into the Kallang, by smail channels; 
if a continuous embankment is made the flood water is forced into the Kallang and the only 
way by which it can thereafter find a passage to the south side of ‘the line is through the 
Digru bridge, and in fixing the waterway this has been taken into consideration. Another 
crossing higher up the Digru was tried, and a hne runs thence along the left side of the river 
to the passage in the hills: this is shown by a dotted line on the plan, but it has not been 
adopted as it involves a number of small openings to pass the water from the hills. | 


40. After passing through the hills the ae sae one where the »round is low 
L and subject to heavy inundation by te -Brahma- 
Phir wetpctitcr ae ped and Gaubati for » short putra: m-croseing this bay it runs’ for nearly 2 
: miler .2 2 road, which is said to have ‘been teid 


Passage through hills weat of the Digru river. 


Large streams. 


Heavy embankment. 


“Section between Kopili and Digru rivers. 


ea vqueras, 
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out with a view to the possibility of its being eventually utilized for a railway, but the cost 
does not appear to have been carefully considered before the work was commenced and the 
road was never completed; about 13 miles from Gauhati it becomes lost in the jungle, and 
within these miles little is adapted for the railway, owing to the very sharp turna which are 
made; where the railway runs on it for these two miles there is little or no traffic, and the 
Pepuly Commissioner of Kamrup has expressed his readiness to make the whole road over if 
wanted. 

41, For the last 10 miles the line is generally protected from the Brahmaputra by low 
hille, amongst which it, winds its way into Guauhati. 
The site for the terminal station was selected by 
me in company with the Deputy Commissioner ; it is well situated both with respgct to the 
civil station and the bazar, fairly equidistant from the two steamer ghats, and is close to the 
Shillong road: no site is available actually on the river bank. 


42. An alternative has been run between the Kopili and the Digru rivers, keeping 
er fairly close to the left bank of the Kallane and 
ie teek ct the calae pet ies epee, eae detailed estimates for it are also forwarded, with 
a comparative statement of the two. It effects a 
eaving in distance of 3 miles, but is estimated to cost Rs. 88,850 more, due to heavier embank- 
ment, and a third large bridge being necessary. For 14 miles from the Kopili no opening of 
apy kind is allowed in the bank: the traverse keeps between the Kallang and a small channel 
which helps to carry off the overflow of the Umiam and the drainage of the Khasi Hills; this 
channel is then crossed by « bridge of 6-—60 feet spans, and the line then passes through the 
block of hills already referred to as lying east of the Digru; these hills in their northern 
aspect present the appearance of a horse-shoe, the eastern division of which is generally lower 
aud less continuous than the western. The line then passes without any difficulty through the 
former but has to be carried round the northern extremity of the latter, approaching at this 
point close to the Kallang, thence it passes across the Digru valley with a high bank. 


43, The chief objection in my eyes to this alternative is, that it would prevent what is, 
oer in reality, mainly the Brahmaputra flood-water from 
Phjecnane bo alternetiee: spreading freely over any thing like the same extent 
of country which it can do now, and which the line near the Khasi hills will scarcely restrict ; 
and unless plentiful provision in the way of openings were made to allow of this, which would 
very much increase the estimate, a much greater extent of country would be put under water 
and villages might be endangerud, the line itself at the same time standing in greater danger 
of being breached. The Kallang, too, acts as a highway for communication, and there neither 
is, nor can be, any great population north of the river who would be materially benefited by 
this alignment. 
44. The alignment first discussed is that which I recommend, notwithetending that it is 
hs oes 8 miles longer, and on the whole it passes through 
First alignment recommended. a more cultivated country : any trafic from the north 
side of the Kallang will easily find its way to the stations at Degulihati, Durrumtool and 
Digru. 
45. Accompanying this will be found ao final report which contains a summary of the 
Le sana 6b wheanislacath results of the survey operations: i¢ will be seen that the 
idea imc ay leaks total length of scheme is 736'143 miles which are esti- 
mated to cost Rs. 6,16,23,466, or a mean of Re. 83,711 per mile, which 1s not # high rate con- 
widering the nature of much of the country. 
46. I cannot conclude without recording my appeciation of the manner in which the 
~ members of the staff generally have worked, and I 
Penceneing remenTs: would bring specially to notice the services of 
Messrs. H. W. Clift, £. J. Moore, and W. H. Sherman, Executive Engineers, who have had 
charge of divisions, and among their assistants of Messrs, A. R, Lilley, Exeeutive Engineer, 
H, T. Gwyther, temporary Executive Engincer, and Mr. B. A. Maine, Sub-Engineer. The 
bulk of the men temporarily engaged for the work have also done very well, and have gained 
experience which cannot fail is useful to them in the future. 


Gauhati station. 





Enclosure No.7 to P. W. D. Resolution No. 868 EB. C. of 1887. 





BENGAL-ASSAM RaArILway. 


Final Report by J. W, Borens, Beq., M.EC.H., Engineer-n-Chief, on the. 
a _ Survey Operations. 
-. Dhe survey of the Bengal- Assam Railway bas, after four years of continuows work, been 
a8 ae oreerar: | brought to completion, and the question of routes into 
ae ee Cte eee | the Brahmaputra Valley is now, it 1s hoped, thoroughly 
_. threshed out, The object of this report is to briefly describe the project with the aid of the 
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fuller information which 1s now possessed, to bring together the results which have been 
obtained, and to examine the grounds on which are based its claims to support in preference to 
any other of the schemes which have been proposed. 
2. This railway then comprises— 
(1) A main line, 575°903 miles Jong, from the seaport of Chittagong to Makum junction, a station on an 
Length and cost of projected railway scheme. ¢x'stiny line of railway in Upper Assam. 


(2) branch line of 31°896 miles from Laksham to Chandpur ; this leavos the main line in the 80th mile 
from Chittagong. 

(3) A branch from Badarpur to Silchar of 17°842 miles, leaving the main line in the 264th mile from 
Chittagong. 

(4) A branch from Lumding to Gauhati, 11 0°603 miles Jong, taking off from the main line inthe peal 


wile from Chittagong. 
The total Jength of main line and the branches is therefore 736:'143 miles. 


Appended to the report will be found abstracts of the estimates of the main line and each 
of the branches, compiled from the detailed estimates which have year by year been presented 
in sections, : ° 


In the following statement the length, total estimated cost, and mean cost per mile of 
each ure tabulated :— 


—— 








Total Mean rate 
Section. Length, estimated per Remarks, 
cust. mile, 
M ile s§ ’ Rs. Ks, 


(1) Main Line . ; 


575-903) +,86,59,064 


84,492) Where mileage is denoted by two 


figures as at , the upper de- 
Fr 


(2) Chandpur Branch . 31°895) 26,81,477 84,072! notes through mileage on the 
plans, the lower alternative 
(3) Silchar Branch 17°842) 18,84,163) 1,05,603; ulignment recommended: the 
exact total difference between 
(4) Gauhati Branch . 110°508 ied 76,005, the two being 6°51 miles. 
Total 736143) 6,16,23,466, 83,71] 


| 


3. The importance of opening out the Brahmaputra Valley by a railway has been long 
recognised, but the project of which the survey is 
now completed does not appear to have been the one 
which first suggested itself ; with the small amount of information, professional at least, 
available regarding the hills, which form the southern boundary of the valley, it seems natural 
that operations should at first have been confined to its western outlet, and the construction of 
the Northern Bengal perma directed attention particularly to that quarter. Survey parties 
were for some seasons at work in the country between the Northern Bengal Railway and 
Gauhati, but the very formidable streams which are encountered have prevented that Railway 
being extended as yet even so far as the right bank of the Bralmaputra. 


The proposal to construct a railway from a point opposite Goalundo through Dacca to 
Mymensing led in 1877-78 to a reconnaissance being made round the western end of the Garo 
Hille from Mymensing to opposite Dhubri, and this, as an alternative project to the connec- 
tion with the Northern Bengal Railway had the recommerdation that ouly one formidable 
stream, the old Brahmaputra, was crossed. My first work in Assam was directed to deciding 
the question of the feasibility of extending the Dacca-Mymensingh line across the Garo Hills 
into the Brahmaputra Valley. Meanwhile attention bad been drawn to the wants of the 
country lying east of the river Megna, in which, though populous and fertile, there was not 
a single mile of railway, and it had been pointed out that it might be found practicable to 
extend a line through these districts across the North Cachar Hills into the Brahmaputra Val- 
ley; thus the idea of the present scheme was gradually evolved. Towards the close of 1882 
the Government of India recognising the urgency of the claims of these districts, and the im- 
portance of settling the question of the best route into the Brahmaputra Valley, took the 
matter in hand, and ordered a thorough reconnaissance of the North Cachar Hills to be made in 
connection with the location of a line from Chittagong to Silchar. During the ensuing cold 
season this work was accomplished, a feasible, route through the hills was discovered, and | 
when it was subsequently examined by Mr. Molesworth, Consulting Engineer to the Governs | 
ment of India for State Railways, the results wera approved and confirmed. eae yy 


4. The advantages of thus connecting the Brahmaputra Valley with- Eastern Bengal: 
were so great and obvious that they.at once gave the.: 
death blow to the connection with Mymensing, 


. sat 

; a ee i ce 1 
: Bit Ae fay eR ‘ ego. 
; CO aN ay. aa Bey 
heel vag t tee 





Narrative of preliminary work. 


‘Mymensing connection condemned. 
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either by the route through or round the Garo Hills ; and the results obtained from the preli- 
minary examination of the country were deemed sufficiently satisfactory to authorise the pro- 
secution of a detailed survey of the schemes as 1t now stands, 


5. The survey between Chittagong and Silchar, including the branch to Chandpur, 3034 
General nature of country surveyed. niles long (or 41 per cent, of the total mileage) 
was finished in one season; while it has taken 33 
seasons to do the remaining 432% miles; this will help to show the different nature of the work 
in the two sections: the former lay through a country generally open and highly cultivated ; 
of the latter much was in thick forest, while about 100 miles of it was amongst the rough and 
densely wooded hills which divide the basins of the Surma or Barak and Brahmaputra rivers 
and these 100 miles engaged more than half the strength of the survey parties spread one 
three years. 


6. The survey south of Kamilla was carried out by a party working under the orders of 
Mr. Horace Bell, as Engineei-in-Chief. The 
| length of this section is 128-56 miles, including 
the branch to Chandpur, and it is estimated to cost with indirect charges, Rs, $7,335 per miles 


Chittagong-Kumilla Section. 


Only one large river is encountered, the Phent, for which 20—100 feet spans have been 
allowed ; but the country is said to be more or less under water throughout the whole extent, 
during the rainy season, and the allowances to be made on this account, as well as the heavy 
terminal works at Chittagong, contribute to swell the estimate, 


Very full allowance has been made at Chittagong for the works comprised under the main 
head “ Stations and Buildings,” and at the outset it would probably be unnecessary to work 
up to the full provision; indeed, Mr. Bell has stated that the estimates represent rather what 
the line may ultimately be expected to cost than the outlay which he would at first recom- 
mend. 


7. My own work commenced at Kumilla, thence to Silchar; hills form a chief element 
in determming the alignmont. For the first 60 
miles the line rans north, skirting the Tipperah 
Hills, but keeping to British territory, and is laid out so as to avoid crossing the Teetas, 
a very formidable stream, and, when in flood, several miles broad in many places ; it then 
sweeps round the northern extremity of the Lakhipati range, the name given to the north- 
western offshoot of the Tipperah Hills, and adopts an easterly course for about 3+ miles, crose- 
ing two low ranges of hills without any very heavy work; a north-easterly course nearly is 
then adopted for 39 miles, after which turning more easterly, 16 passes through a third range 
of low hills, and emerges on the south bank of the Kooseeara river 237 miles from Chittagone, 
and about 8 miles west of the civil station of Karimgunj; thence, all the way into Silchar, 
the line keeps fairly close to the Kooseeara and the Barak, the parent stream of the Koo- 
gecara and the Surma and of their multitudinous offshoots, and about 4 miles before Silchar ig 
reached the fourth range of low hills is crossed. 


Description, Kumilila-Badarpur Section. 


A large proportion of the country is low and subject to inundation ; every endeavour has 
been made to get the best ground, but a relative degree of success only is attainable; conse- 
quently there is a great deal of heavy embankment, and especially at the Silchar end after the 
Kooseeara is reached. A considerable number of large streams also are encountered, all with 
one exception, flowing northwards from the Tipperab and Lushai Hills into the Kooseeara 
and the Barak. For these reasons this section of the line, from Kumilla to Silchar, is not a 
cheap one, being estimated to cost, exclusive of indirect charges, Rs. 76,596 per mile. The 
following facts exemplify how slightly the surface of much of the country is raised above 
sen level even along the railway: north of Numilla there is a stretch of some miles which is 
only about 20 feet above mean sea level at Chittavong ; at Badarpur, distant by the line 254 
miles from Chittagong, it averages less than 60 feet, while low water level in the Barak at 
this point is only about 27 feet above mean sca level, the highest elevation is in South Sylhet. 


8. Owing to the extension of the system across the North Cachar hills into the Brahma- 
putra Valley, aud the adoption of Badarpur as the 
| point to cross the Barak river, the section between 

Badarpur and Silchar becomes a branch. It will bo noted that this branch is 17'842 miles long, 
and that it is estimated to cost Rs. 18,84,16%, or Rs. 1,05,603 per mile: this rate is due to the 
high embankment required to keep formation above the Barak floods, and the great amount 
of drainage crossing the line for which waterway has to be provided. As I do not consider that 
any advantage at all commensurate with the cost is to be gained by this branch in itself, I 
recommend that the construction be deferred, at least until the main line has had time to 
develop the full effects of its operation ; the reasons are more fully set forth in paragraph 43 of 
my report on the survey between Kumilla and Cachar during the season 1882-83, and it is also 
the recommendation of the Consulting Engineer, Mr. Molesworth. . If a feasible route can be 
found through the hills which ‘separate Cachar from Burma, this branch from Badarpur, or, 
perbaps better, one from Bikarampur engine-changing station at mile 263, may eventually form 
~ ayportion of a connection between the Assam and Burma Railway eysteme. 


Silobar branch. 
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9. There are some points from which it may be desirable to throw out feeder lines: the 
two which suggest themselves to me as of the 
greatest importance are (1) from either Nayanpur 
or Kusbah stations (respectively at miles 111 and 117) to the bank of the Meena below the 
junction of the Teetas, which is not far from Bhuirab Bazaar, and (2) from Kalaoora station, 
mile 205, to Fenchugunj, and perhaps on to Sylhet and Companygunj : the former would traverse 
a rich and populous country producing a considerable quantity of jute which holds a high 
reputation in the market, and it would probably bring to the main line a large accession of 
traffic from the position of its terminus on the Megna, and the latter would tap the centre of 
Sylhet and give communication with the Khasi-Jaintia Hulls. 


Possible feeder line. 


10. It is proposed that the main line shal] cross the Barak river not at the Badarpur fort, 
as first intended, but about seven chains lower down, 
owing to the unsatisfactory results which have 
been obtained from the borings at the former crossing, The design for the bridge provides 
for two central spans, each 250 feet long, and two side spans of 200 feet: the piers consist of 
steel trestles 50 feet high, each complete trestle resting on a couple of brick wells, 23 feet 
diameter, sunk 76 fect into the bed of the river. This bndge, from the size of the spans and 
its height, is the most important individual structure on the line, and, with 900 lineal feet 
waterway is estimated to cost Rs. 6,60,825, These figures may be compared with the 
corresponding ones for the 3 longest bridyes on the system, vz., the Phen, which, with 2,000 
lineal feet waterway, is estimated to cost Rs. 6,51,000; the Dihing at Jaipur, 1,000 lineal feet 
waterway, and cost Rs. 3,51,492 ; and the Kopili 1,500 hineal feet, waterway, cost Rs. 4,96,552. 
But the above does not represent all that is required to pass the Barak water, for on the 
north side there are two bridges, each consisting of 5 spans of 60 feet, toeether estimated to 
cost Rs. 1,08,254, which are required to take the spl, This river has probably the largest 
discharge of any erossed by the line, but the exact: amount would be difficult’ to arrive at 
from the manner in which it spills over the country and the whole of its catchment area does not 
lie within the topographical surveys ; the mean annual rainfall is heavier over its area than 
over any corresponding area in the Brahmapatra valley which affeets the line. 


Barak rivor at Badarpur. 


21. Within the limits of this report a few facts only can be brought together regarding 
the work inthe north Cachar Ilills. An index 
map and section of this portion of the line is attach- 
ed to this report. The detailed survey has eon- 
firmed, quite as closely as gould have been expected, the anticipations formed from the pre- 
liminary examination of the country. The hill section was assumed to commence 1] miles 
from Badarpur, and to terminate near the Lumding river, 114 mies from Badarpur, the length 
thus being 103 miles : the actual distance, on the same alignment, between these pointe is 
104°565 miles : a ruling gradient of about 1 im 70 was expected, and it is proved that this can 
be obtained, if it is considered worth paying for : the estimate of Rs. 1,30,000 per mile was 
based on a comparison with a short section surveyed on the Garo Hills in which limiting curves 
of 400 fect radius were employed, and with such curves this mean rate there can be little doubt 
would not be exceeded. The traverses have in the first place been ran with the object of 
securing the gradient of 1 in 70, but im laying down a line on the plans the minimum radius 
of curvature employed has been’ 573 feet, and with these limiting yradients and curves tke 
estimate for the 104°565 miles has worked out to Rs. 1,55,55,414, which gives a mean mileage 
rate of Rs. 1,48,763. No doubt with more time we should have been able to make 1m prove- 
ments in the alignment with the result of reducing these amounts, and it would be possible to 
go on elaborating for some time before it could be confidently asserted that little further in 
this way could be done; but I am awate that the Government of India are anxious to have 
the work af an carly date, and we have therefore had to be content this season with a few 
days only to lay down the lines, so as to permit the tedious work of estimation to be put in 
hand. I should have been glad if we eonld have laid down and estimated for a continuous 
line with limiting curves of about 400 fect radius, in the same way as has been done with the 
line with curves of 573 feet radius, but time has only allowed us to try the effect of using 
these at ecrtain points in the upper parts of the Jatinga and Mahur Valleys, and they 
reduce the estimate by Res. 10,41,928, justifying my remark that, were they introduced 
throughout as the limitine curves, the mean mileage rate wonld not excecd Rs. 1,380,000. 
Tt will be seen in the accompanying report, dealing in detail with last season’s operations, 
that there are two points, one in the Jatinga Valley und the other at the head of the Mabur 
Valley, where I recommend a departure from the gradient of 1 in 70, and the adoption of 
stiffer gradients, entailing an alteration also of alignment, which effects a reduction, in the 
first case of 3°62 mules in distance and of Rs. 28,74,884 in cost, and the latter of 2°89 miles 
and Re. 6,350,740 ; making allowance for which the total length of the bill section will be 
98°055 instead of 104°565 miles and the cost Rs, 1,21,49,790 instead of Rs. 1,65,55,414 : the 
lower figures have been adopted in framing the totals of length and cost given in paragraph 2. 


General remarks on the North Cachar Hills rec- 
on and comparison with preliminary estimate. 


12. In traversing the hills the Jine erosses five main watersheds, which separate what, 
with reference to 1t, may be called six main sys- 
tems of drainage, v7z., the Jatinga, the Dyung, 
the Mahur, the Mupa, the Langting, sand the 
Lumding ; the first alone flowing south into the Barak, while the remaining five, after unit- 


Watersheda and drainage crossed with greatest 
olevatious a! tuinced. ) 
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ing to form one stream to which the Dyung gives its name, find their way into the Kopili, 
and thence into the Brahmaputra. Low and narrow saddles are selected in these watersheds 
at which to cross, the hills on each side generally rising to a much greater height. The line 
reaches its maximum elevation at the saddle at the head of the Jatinga, mile a4, where the 


reduced level of the formation is 1,863, the summit of the saddle being 80 feet higher ; but the 
same level is nearly attained in crossing the watershed between the Dyung and Mahur, at mile 
317, where formation is 1,836, and the summit of the saddle is 2,112 feet, being therefore 
169 feet higher than the Jatinga saddle. 


13, The long valley of the Jatinga gives the means of effecting the ascent of the first 
watershed, and in it the heaviest work is encoun- 
tered. The southern face of the hills receives the 
full force of the monsoon and a heavier rainfall, and it is therefore scoured into deep ra- 
vines which are often separated by sharp spurs. To reduce the namber of tunnels, and of 
long and lofty viaducts, thereby effecting a great reduction in cost, a line should be kept 96 
long as possible near the base of the hills. The Jatinga valley is entered by a short tunnel 
in mile 268, with reduced level of formation 155, the line for the previous three miles having 
traversed a narrow but easy valley; thence it falls 40 feet in about a mile, after which 
the ascent may fairly be said to begin. At mile 2764 reduced level of formation is 285, 
shewing arise of 170 feet in 74 miles, effected with varying gradients to suit the confi- 
gurution of the ground, but none steeper than 1 in 70, and these are comparatively few 
and short. From near mile 2763 to mile 27%, near the mouth of the Kayeng, there is 
a continuous rie-ng gradient of 1 in 70; the latter may be considered a tie point, and from 
this, stilladhering to the right bank of the Jatinga, there is a choice of alignment up 
to the saddle, dependent on the hmiting gradient adopted ; if a gradient of 1 in 70, or 
any gradicnt easier than about 1 in 60, be desired, the ime must turn up the valley of the 
Kayeng, and thereby gain the easier grade at the expense of increased length; or the 
direct: ascent can be accomplished by either one of two ways: v7z., by a steady gradient of 
about 1 in 60, witb only suflivient level for stations, or by continuing along the base of the 
hill with casy gradients for nearly 6 miles, and thence a sharp ascent. The intermediate 
course has nothing to recommend it, except that it would save about 34 miles, and the amount 
paid for tlis in winding round the Kayeng valley with the grade of 1 in 70, and, wile for 
mile, it would cost at least as much; but the latter course in addition to saving 34 miles effeats 
a reduction of cost of nearly 29 lakhs rupees. This is the course recommended. <A line has 
been surveyed on it for 64 miles beyond mile 278 and from the termination the aseent can 
be effected with a gradient of 1 m 40. The distance from mile 278 to the saddle by the 
nearly continuous | in 70 grade is 20°44 miles, which are estimated to.cost Rs. 57,52,362 ; 
between the same points by the lower line the distance is 16°82 miles, and the cost Rs. 28,77,478, 
which vast reduction is due chiefly to the fact that the lower 64 miles avvids several extremely 
heavy viaducts, and a considerable amount of tunnelling. This subject is move fully diseussed 
in the accompanying report, and the remarks ov this question contained in the two reports may 
be read together. 


Description of work in Jatinga Valley. 


14. The saddle through which the line quits the Jatinga valley separates that from the 
Aboijee, a tributary of the Dyung: the saddle at 
the extreme head of the Jatinga, about two muiies 
higher up, is nearly 150 fect higher and leads into almost impracticable ground. The line 
desvends to the Dyung river, winding round the Haflong spur, which separates the Aboijee 
trom the Dyung; the descent of 543 feet is accomplished iu 113 miles, a mean fall of 46 feet 
per mile: the gradients, therefore, are generally fairly easy, but there are two tiepoints at the 
bottom which necessitate the adoption of the 1 in 70 grade for the 93 chains which intervene. 
The Dyung is spanned by a viaduct of 3 spans of 100 fect and 3 of 40 feet, the extreme height 
in centre above of stream being 105 feet. From the Dyung there is, with the exception 
of one short length for a station, a continuous grade of 1 in 70 for 7°17 miles up to the saddle 
between the Dyung and the Tawi, a branch of the Mahur, The length between the Jatinga 
and Mahur saddles is 18°888 miles and the estimated cost Rs, 24,253,704, which gives a mean 
rate of Rs. 1,28,320 per mile against my preliminary estimate for the same section of 
Rs. 1,30,000 per mile. 


Section between Jatinya and Mahur saddle. 


15. From the Mahur saddle the descent is effected along the left side of the Tawi 
Valley to the poiut where that stream joins the 
| Mahur, below which the mean valley has for 
about 3 miles itself a fall of 1 in 70. Here again there is a choice of gradient, to effect 
the descent direct to a point about one mile below the junction of the two streams, a uniform 
gradient of 1 in 45 is required for 5 miles, whereas the gradient of 1 in 70 can only be 
obtained by forming a loop in the line, which the plan shews, and which extends the length 
‘from 5 to 7°89 miles. This is the second point referred to in paragraph 11, from which consi- 
dernble economy can be obtained by departing from the grade of 1 in 70. The 7-89 miles with 
dimiting curves of 578 feet radius are estimated to cost Ra, 12,30,740, whereas the estimate for 
the 5 miles amounts to Rs, 7,00,000, the difference being due partly to mileage and partly to 
causes detailed when treating of the work in the Jatinga valley, though here, on the upper or 
longer line, there are no heavy viaducts which it is important to avoid, The effect of curves of . 


Section between Mahur and Mahur.Mupa saddle. 
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400 feet radius on the upper line has been estimated to save Rs. 2,21,774, equivalent to 18 per 
cent, The two lines unite on the right bank of the Mahur at mile = and the Mahur-Mupa 


saddle is reached at mile aT _ In these 10 miles approximately there is not much calling for 


special mention; for the first 7 miles there is no heavy work: the grade of | in 70 is only 
used to a limited extent and easy curves are generally employed; much of the ground is very 
level. Below mile <= the Mahur turns at right angles through a gorge, but heavy work is 


avoided by carrying the line through a low and extremely narrow depression which exists in 
the hills a short distance above. The point selected for crossing the Mahur-Mupa watershed 
is low and the ascent to it from the Mahur valley iw effected in 48 chains with a uniform 
gradient of 1 in 100, Formation level here is 882 feet. 


16. Henee to the saddle at the head of the Dijakho, lower down and on the opposite 
side of the Mupa valley, is about 64 miles; and 
this section ia estimated to cost Re, 12,00,314, or 
Rs. 1,80,552 per mile, my preliminary estimate having been Rs. 1,80,000 per mile; it is, as I 
said, the heaviest section out of the Jatinga valley. The line runs sharp down with the 
gradient of 1 m 70 to the Mupa river, and after crossing to the right bank keeps along it for 
nearly 3 miles, when the Boila, a tributary, as large as the Mupn itself, is reached, it then 
sweeps round into a side valley, and has a sharp ascent for a mile, piereing the Dijakho saddle 
by a tunnel, and in this mile there are altogether four tunnels, the aggregate length of which 
is 1,590 feet. The viaducts across the Mupa and Bola are considerable structures respectively, 
302 feet and 474 feet lone and 76 feet and 1204 feet high at the centres. 


Muppa valley section, 


17. From the Dijakho saddle the line descends to the Langting river, which is crossed 
by a bridge of 4-60 feet spans at mile yay and 
then after mounting by a short ascent and descent 
over a spur which divides the Langting from its small tributary the Lamong it climbs up to 
the watershed which parts the drainage of the Langting and the Langladisa, which is reached 
nt mile aba the ascent is partly effected by a continuous grade of 1 in 70 for 1854 chains. 
This section of 144 miles nearly is estimated to cost Rs. 16,01,204, or Rs. 1,10,580 per mile; 
the work is not very formidabie. 


Section botween Dijakho and Langladisa saddle. 


18, After passing the Langladisa saddle the work becomes light, and the cradients 
generally are easy and a few facts will shew clearly 
how favourable are the results which the Lang- 
Jadisa valley has given. From the saddle to the pomt near the Lumding river where the 
Assam valley traverse is joined is 12°9 miles: on this length the gradient of J in 70 is only 
employed for 35 chains; there is only one major bridge of 8-60 feet spans across the Lumding 
river, into which the Langladisa drains; not a single tunnel, and the estimated cost only 
umounts to Rs. 68,277 per mile; the valley, too, has a very direct course, though narrow, 
and in fact so favourable is it that these 13 miles can scarcely be classed as a hill line. 


19. The saddle at the head of the Mahur may be taken as the centre of the hill section, 
and the following statement may be of interest 
as shewing how the two halves cuntrast with each 


Langladisa valloy section. 


Effect of churacteristic featuros of country on 
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The great excess in cost of the southern half points to what are some of the most pro. 
minent featnres in the conformation of the great range which separates the basins of the 
Surma and the Brahmaputra, such as the more rugged and precipitous nature of the southern 
tace, and of the propinquity to it of the main watershed and of tle greatest elevations; rising _ 
abruptly from the alluvial plains on the south, the range falls gradually towards the north, 
and it is the ascent of the southern face that everywhere presents the greatest difficulty, Tha 
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distance from mile 11 to the Jatinga saddle, by the alignment in which the maximum gradient 
of 1 in 70 and limiting curves of 578 feet radius are used, is 33°819 miles and ‘the estimated 
cost is Rs. 74,13,868, from the Jatinga saddle to the Lumding junction with the same Jimiting 
gradients and curves, is 70°746 miles and estimated cost Rs. 81,41,576; for this latter section 
my preliminary estimate gave 71. miles and Ka. 78,40,000, which therefore exceeds the actual 
distance by only a quarter of a mile, but 1s less than the final estimate by 3 lakhs of rupees ; 
but it bas been shewn how this difference may be reduced by nearly 2} Jakhs rupees by em- 
ploying curves of 400 feet radius over a short section at the head of the Mahur. The above 
figures give a mean mileage rate of Rs, 2,19,222 for the 33°S19 miles, and of Rs. 3,15,081 for 
the 70°746 miles, or the ascent of the southern face costs nearly double, mile for mile, than 
that of the northern descent, and there is less than half the distance to accomplish it in: with 
the 1 in 40 and 1] in 45 gradients interpolated at two places the figures are respectively as 
follows :— 
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Here the mileage of the southern section remains as before less than half that of the 
northern, but the introduction of the 1 in 40 rade bas greatly reduced the cost, 


20. An engine-changing station is provided at Bikrampur, 9 miles from Badarpur, and 
near the foot of the bills; and another on the 
ae on cngine-changing stations and gradi-  yorth gide at Lumding junction, I consider an 
intermediate engine station will be required im the 
hills, and the best point for it is at the nose of the Haflong spur, mile *"t; the only alternative 
site would be in the Mahur valley; both are about equally distant from being quite central, 
but the furmer would no doubt be healthier for the staff [rom its elevated situation, aud water 
is reported good and plentiful, 1 do not attach much importance to any saving from depare 
ture from the 1 in 70 grado at the head of the Mahur valley: the 1 in 40 grade in the Jatinga 
valley is concentrated and can be worked with the aid of an assistant engine, and the weights 
of trains ean be fixed with reference to the 1 in 70 grade, which will thus remain the true 
ruling gradient of the hill line. 


21. From Lumding the main line makes for Dimapur, which is reached in mile ei 


here a road leads off to Kohima, the head-quarterg 
of the Nava Hills district. The country between 
Lumding and Dimapur is broken by low hills and narrow valleys, and the whole covered with 
heavy forest ; but by winding about, a line without any fsrmiidable work has been got, the 
cost of which averages only Rs, 78,800 per mile. The railway parties were the first to traverse 
this tract of country. The largest bridge on this section is one of 3-100 feet spans across the 
Langpher river ; the rest are insignilicant. 


Lumding to Dimapur. 


22. North of Dimapur, two lines have been run: the first keeps to the west or left side 

’ of the Dhansiri river until it comes opposite Gola- 
al le a ghat; the other crosses the Dhansiri about 12 

miles north of Dimapur, thenee runs between that river and the Daiang for 27 miles, and 
connects with the first about 6 miles east of Golaghat at mile 2°. There is a difference in 


favour of the latter of 1°65 miles in length, and Rs. 1,89,392 in cost, and although it avoids 
Golaghat, it 1s the one recommended and adopted in all calculations. On the first line the 
Dhansiri ig crossed at Golaghat by a bridge of 6 spans of 100 feet, and on the latter the 
Dhansiri has 3 spans and the Daiang 4 spans of 100 feet. The distance between Lumding 
and the northern conneetion of the two lines by the route recommended is 96°643 miles, and 
dhe estimated cost Rs. 67,01,270, or Rs. 69,340 per mile. Though forest ‘prevails as far as 
the Daiang, there are not infrequent signs of old cultivation and habitation, and the soil is 
rich and well adapted for the cultivation of tea, 


#3, The line now runs for Nazira, the central station of the Assam Tea Company. In 
igs ; ; ~ this section of 60 miles there are only two consid- 
Kamsrhund Ali to Malcum Junotion. erable streams, the Disoi and J bageL for which 
3"or 4—-100 feet spans respectively have been allowed: the work otherwise is easy. Passing 
Nazira, within the next 16 miles, two important streams, Dikhu and the Disang are crossed, 
-gleo with 3 and 4—100 feet spans, and the line then enters upon a particularly eaay stretch 
ef country which extends for 35 miles until Jaipur is reached at mile 5%, when the Dehing 


fs croseed with a bridge of 10-100 feet spans ; this is the longest bridge on the main ling, 
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the Pheni excepted, although it will not be nearly so difficult or costly an undertaking as the 
bridge across the Barak, The line then makes for Makum junction through a country covered 
with forest, but presenting no engineering difficulties. Between the Daiang and Disang 
rivers many large tea gardens are passed, and the country generally is fairly cultivated, though 
there are still one or two considerable belts of forest, but north of the Disang to Makum junc- 
tion, wilh the exception of a few miles near Jaipur, comparatively little cultivation of an 
kind 1s to be seen, and the gardens are fow in number. The total length of the section of 
line treated of in this paragraph is 116'58 miles, which are estimated to cost Rs. 76,92,286 or 
Rs. 65,983 per mile. Av alternative line was run direct from Nazira to Dibrugarh; the 
reasons for preparing Makum junction for the terminal station have been fully detailed else- 
where, Although the line to Dibragarh is 25 miles shorter than the Makum junction line, it 
is only cstimated to cost 64 lakhs rupees less. 


24, The main line thus consists of 264°625 miles in the plains between Chittagong and 
Tonite? plninpand talleockion the North Cachar Hills; 98-055 miles in the hills ; 

: " and 213°223 miles in the Assam Valley between 
Lumding and Makum junction, 


25. The branch from Lumding to Gauhati does nof, present many features of interest or 
importance. The section between Lumding and 
the village of Degulihati, near Reha, was surveyed 
during the cold scason of 1883-84 ; it is 56°715 miles long and is estimated to cost Rs. 40,06,35-4, 
which gives a mean mileage rate of Rs. 70,640. 
In the report of 1884 which accompanied the 
estimates, it was stated that the alignment of the first 13 miles from Lumding could be 
considerably improved; these 13 miles have the heaviest work and are estimated to cost 
Rs. 1,09,404 per mile. The effects of such improvements will probably be to reduce the 
mileage rate of the Lumding-Roha Section to Rs. 68,900; but in the statement given in para- 
graph 2 the actual figures of the estinates, both for this braneb as well as for the remainder of 
the system, have been retained, and no credit has been taken for possible improvements the 
extent of which is uncertain, 


Gauhati branch. 


Luding to Degulibati near Roba. 


26. The section between Degulikati and Gauhati was surveyed during the last cold season. 
It is desirable to cross the Kopil below the point 
where it receives its last tributary the Umiam, 
and this also gives the most direct route: the traverse then keeps for 13 miles from Deeulihati, 
between the Kopilt and the Kallang and here no aimall openings have been allowed, as I 
consider they would be a source of weakness, At the Kopi 15 spans of 100 feet. have been 
allowed; it is thus next to the Phem the longest bridge in the entire system, and it is quite 
possible that the waterway given may not be sufficient especially as the increase of population 
leads to the denudation of the country. The Digru river about 21 miles further west, is the 
only other stream of any consequence on this section, and 7—~100 feet spans are here provided. 
The position of the crossing of this river is practically fixed by the range of hills whieh inter- 
vene between it and Gauhati: the only feasible passage through these hills hes a short dis- 
tance above the mouth of the Digru. Between the Kopilt and this point two routes are 
available, both of which have been surveyed, and for which estimates are now submitted: the 
southernmost line is that which I have recommended, in preferenee to the one along the 
bank of the Kallang, which, though three miles shorter, 1s estimated to cost more. This 
section is fully described in the accompanying report. The passage through the hills is 
accomplished in 40 chains, and thereafter the hne generally winds among hills all the way to 
Gauhati. The distance from Deeulihati to Gauhati is 53°788 miles, which are estimated to 
cost Rs, 43,91,408, or Rs. $1,661 per mile; this high rate is chiefly due te the heavy embank- 
ment required to keep formation above the Brahmaputra floods. 


Degulihati to Gauhati, 


27. The levels, brought up from Chittagong mean sea level across tho North Cachar Hills, 
nave been connected with trigonometrical bench 


Levels checked with trigonometrical bonch marks, . : . 
Ree retedne gece ete Serge ee marks at Golaghat and Gauhati, and checked with 


these to one foot. 


28, Such is the large scheme by which it is intended to open out the fertile and populous 
districts of Bengal and Assam, leaving east of the 
river Megna, and to render more accessible the 
distant Brahamaputra Valley, at present sparsely populated, but with rich waste lands awaits 
ing the cultivator ; rich also in its undeveloped mineral resources, and m the pussession of an 
industry which has reclaimed from the jungle extensive tracts, and brought wealth of the land 
which, but for it, would probably have slumbered on for many years, without the thought 
even of a railway being spent upon it; this tea industry ‘has encountered many difficulties, 
among the chief of which may be reckoned the want of a free and plentiful supply of cheap 
labour, and this a railway alone can satisfactorily meet. 


29. The question then arises, will this scheme pay? In my reports of 1888, on the 

: exploration of the North Cachar Hills, and of the 
survey between Kumilla and Silchar, attempts | 
were made to answer this question. It was stated that the lowest net return which the 


Object of line. 


Financial aspects. 
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Government of Bengal caleulated receiving from the operation of the Chittagong-Kumilla and 
Chandpur Section without any extension northwards, was 9 per cent., and that such generally 
was the fertility and populousness of the country between Kumilla and Silchar that 6 per 
cent, did not seem too much to assume for that section: the figures then fur these two sections 
stood as follows :— 
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poe ee ne tt ct NS SE 
; ; Net return 
Chittagong-humilla and Chandpur , 129 9 
Kumillu-Silchar . : : : : 175 G 
| 
Total . 3 304 7°27 | Mean net return. 





The question of the extension of the Brahmaputra Valley was then considered in its 
different: bearings. The distance between Badarpur-Dibrugarh and Gauhati was taken at 
433 miles, which were estimated to cost Rs. 3,97,90,000, and ealeulations, framed in part on 
figures contained in the report on the river-borne trade of the Province of Assam during the 
year 1881-82, for the Brahmaputra Valley, were given to shew that it was not, unceasonable 
to expect a net return of 2°75 per cent. on the Capital outlay on this section treated indepen- 
dently, it was further stated that the effect of the connection with the Chittagong-Silchar 
system would be to throw a heavier traffic over the latter, and this was estimated to add 1:85 
to the former net returus of & and 6 per cent. 


The results finally arrived at from tho working of the whole system were as under :—= 
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Section. Milcs. Not Return por cent. 
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Caittagong-Kimilia and Chandpur. : 129 eecen | 
304 miles, 9°12 per cent. 
KumillaSilchar =. 3. 2 .stiaSstéi‘<i~<SC*:ti‘i |S 


Badarpur-Dibrugarh and Gauhati : : 433 2°75 


Total : (37 5°38 Mean net return. 
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The fact was not soneht to be concealed that these returns were in a great measure based 
on conjectural estimates, and reasons were given how it could not be otherwise ; for some 
districts there were no trade return whatever ; for all there was the uncertainty of the extent 
to which the Railway would suecced in attracting traflie from the river. Regarding the seetion 
south of Silchar Ihave nothing more to say : at the time the above reports were written that 
seetion had been actually surveyed and estimated, and nothing has been done to it sinee ; but 
as regards the extension into the Brahmaputra Valley there was the additional element of 
uncertainty that both the length and cost were conjectural: Dibrugarh was taken for the 
terminal station in Upper Assam ; it has been altered to Makum Junction: this alone would 
have added 25 miles, but the detailed survey has effected a reduction in other parts, and 
instead of 433 miles estimated to cost Rs. 3,97,90,000, the correct figures are 432°781 miles, 
which are estimated to cost Rs. 3,66,35,378. 


30. Appended to this report is a statement which shews the weights for the main staples 
of Import and Export of the Brahmaputra Valley 
A net return of 6 por cont.on the whule system between the years of 1881-52 and 1885-86 inclu- 
anticipated. : 
sive, carried both by boat and by steamcr on the 
Brahmaputra river, which for all practical purposes may be regarded as the sole highway, see- 
ing that the traffic which passes in and out of the valley by ali other routes combined is quite 
insignificant. This statement shows that the trade of the valley has made some progress since 
the railway returns were onalculated, and when it is considered that at the best, it must be 
several years before the railway is completed, during which interval further progress may con- 
fidently be anticipated, it seems safe to assume that the estimated return of 2°75 per cent. for 
the section north of Badarpur, based on the trade of 1881-82 docs not err on the side of bemg a 
too sanguine one. Itseems to me unnecessary to cumber this report with fresh calculations, 
seeing that so much is unavoidably based on speculation, and I shall therefore leave these 
figures alone ; if the calculations have any value they shew that a net return of upwards of 5 per 
_ pent, may be anticipated from the capital outlay on the complete system. 
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81. The advantages which this scheme possesses, or is claimed to possess, as regards 
the Brahmaputra Valley—and it is unnecessary to 


Advantages of the schome. to vo beyobd that—may be briefly enumerated. 


(1) Eoonomic: as a direct route to Calcutta it possesses, as Mr. Molesworth has remarked, many 
advantages compared with the route vid Dhubri: it connects the Brahmaputra Valley with the 
rich and populous districts lying onst of the Megna, and gives It unbroken railway communica- 
tion with the seaport of Chittagong ; while the branch to Gaubati furnishes an outlet towards. 
Northern Bengal, and the means of intercommunication within the valley itself, 


(2) Administrative ; the province of Assam is divided by a rango of hills about 100 miles broad, 
across which thee is practically only one road, loading from Gauhati to Sythet oid Shillong and 
Cherrapunji, and intercommunication is consequently very tedious; this the railway would 
entirely wlter, 

(3) Military : it offers the means whereby troops can be most readily poured into the country and 
brought inte positions which command the whole mountainous districts which separates the 
province of Assam from Opper Burma and which is inhabited by savage and anruly tribes ; 
while it will enable the troops stationed in Upper Assam and Cachar to render the wutual sup- 
part which at present they cannot efheiently do. 


82. I should have been glad to have left the question here, but Mr. Ward has advocated 
the extension of the line from Gauhati to Fakir. 
gunj, opposite Dhubri, in place of the connection 
across the North Cachar Hills; or in other words 
he has advocated two independent systems of railway, one between Chittagong and Silchar 
and the other confined to the Brahmaputra Valley, instead of the one connected system which 
this project is intended to give: and as Mr. Ward in his note of September 1885 has stated 
that he has scen no reply to his arguments against what he calls the North Cachar connection 
scheme, it seems to me that I may as well treat the question here as make it the subject of a 
detached note. With reference to Mr. Ward’s remark I would note that I considered little 
good was to be gained by discussing this question further than I had done in my two reports 
of 1883, exept in a very genera] manner, until the completion of the work should provide 
me with fuller and morc trustworthy data. 


Preliminary remarks with rogard to Mr. Ward’s 
objections to the scheme. 


T shall endeavour to shew as briefly as possible the grounds on which I differ from Mr, 
Ward, and I must premise my remarks by saying that | am not conscious of a mind unduly 
prejudiced in favour of the North Cachar Hills route or filled with a quixotic ambition to rnn a 
tilt against engineering difficulties : the question has been to me the subject of very anxious con- 
sideration, and I have endeavoured to look at it dispassionately In all its bearings. Had I been 
able to fall in with Mr. Ward’s view from the first, 1 should bave saved all coneerned in the 
survey very much toil and very much discomlort for which they would have been thankful, and 
all this I fully foresaw. Iam only conscious of having had one object in view, vrz., to devise a 
scheme of railway which should be the best for the Province, both in the present and in the 
future. As years and the progress of the work have furnished me with fuller information and 
time more thoroughly to consider the question, my opinions have gained strength, but I must 
regret not having been successful so far in enlisting Mr. Ward’s support. 


33. Mr. Ward in paragraph 7 of his note, dated 29th August 1883, writes— Mr. Buyers. 
had reminded me that his scheme No, 4 does prac- 
tically give me all I want, viz., an Assam Valley 
line. This ts perfectly true, and if the Govern- 
ment of India will sanction this scheme I shall have no reason to complain. But it is because 
I fear it will not: be sanctioned that I have proposed in the next paragraph a less expensive 
scheme.” Mr. Ward then goes on to argue in favour of a line down the Assam Valley follow- 
ing generally the Trunk Road. In the following year I examined this Trunk Road route 
between Gauhati and the Dhansiri ziver, and the concluding portion of my report on the survey 
operations of 188:3-84 was chiefly devoted to describing it and to detailiug my objections to. 
it. Mr. Elhott in the forwarding note with this report stated his objection “to the principle 
of laying a railway on a Trunk Road under any circumstances,” and further expressed bis opi- 
pion that my arguments were sound, and that the Dimapur Valley route posseused superior 
claims. J understand Mr. Ward now to have waived his objections on the question of align. 
ment, so that the question between us I take it is now narrowed simply to this—which is of 
prior importance—the connection across the North Cachar Halls, or the extension from Gauhati 
to Fakirgunj—it beiug assumed that at the commencement money would not be forthcoming for 
both, Mr. Ward would sacrifice the connection in favour of the extension to Fakirgunj. The 
connection is 109'055 miles and is estimated to cost Rs. 1,388,43,060 ; the extension 1s 122 miles, 
and, if the old figure of Rs. 80,000 per mile be taken in estimating, it will cost Re. 97,60,000. 
It is, however, probable that this estimate is too low, for the Government of India have an 
estimate for the section between Gauhati and Goalpara which gives a rate of Rs. 81,000 per 
mile for a line laid, for the most part, on the ‘Trunk Road ; and the experience gained from the- 
present surveys shews that when any considerable length of lme comes within the areaof coun- — 
try liable to be inundated by the Brahmaputra, the cost exceeds Rs. 80,000 per mile; we have — 
had two instances of this, ozz., in the section between Nazira and Dibrugarh, 402 miles, the” 
estimate for which amounts to Rs. 92,311 per mile; and again im the section between Rola — 


Respective lengths and cost of the connection and 
of the extension. 


and Guuhati, 533 miles, with a mileago rate of Re, 81,661. As between Gaubati-and Fakir~ 
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gunj there are proportionately a greater number of large streams than on the Gauhati-Roha 
Section, the mileage rate is not likely to be less. Allowing, however, the above figures to stand 
the connection is 18 miles shorter than the extension, but is estimated to cost Rs. 40,83,060 


more. 


34. It is for the Government of India to decide whether the claims set forth on behalf 
of the connection are just and warrant the extra 
Position of Chittagong with regard to the oynenditure ; my own opinion is that the advantages 
echerue. which the connection will confer will be cheaply 
purchased at such a rate; and that the branch to Gauhati with fast steamors between that 
place and Dhubri will satisfy all just requirements of the Brahmaputra Valley for some time to 
Mr. Buyers is quite wrong here. Ihave to look at COME. Mr. Ward disputes these claims ; he Pup 
{he financial aa well os the commercial point of to me practically to deny the importance of having 
view. ; : direct railway communication between the Brahma- 
(Sd) W. E. W. putra valley and Chittagong, for he notives this 
point only in connection with my remark that tea may be expected to adopt that route in 
course of time, and dismisses it with the remark that this is a prospect too remote to affect the 
question under discussion. The claims of Chittagong may not in my opinion be so lightly set 
aside. Supposing the scheme to be made as proposed, the position of the Brahmaputra Valley, 
relatively to Chittagong and to Calcutta taking Lumding asa central point, would be as 
under :~= 


Miles. 
Lumding to Chittagong , : ; : ; é ‘ . : 363 
(1) F74 Chandpur and Goulundo , ‘ 533 
: | (2) W214 Gauhati, Dubri, Jatrapurand Sara . 585 
Luding to Calcutta (3) Vid Ganhati, Dubriand Sarre if Kaunia 
and Dhubri are connected by rail . 15 


Chittagong then may be taken roughly as 200 miles nearer than Calcutta, and goods 
would reach it without break of bulk, whereas to Caleutta vid Chandpur and Goalundo they 
T have never contemplated tea going to Calcutta would be subject to two om trapshipments ; and 
from Goalundo or from Dhubri and Kaunia by rail, 024 Gauhati, Dhubri and Sara, to four even with 
What I huve contemplated is from Chandpur or the railway completed between Kaunia and Dhubri ; 
Fakirgan) (Dhubri) by river. aay. Ai see the result could searcely fail to he that the 
Sn Nee Oe great bulk of the goods traffic between the 
Brahmaputra Valley and Caleutta would pass beween Chandpur and Caleutta, or Gauhati and 
Calcutta by water, and the difference of mileage would be greatly increased in favour of 
Chittagong but to a much less extent in the case of the Chandpur than in that of the 
Gauhati route. 


The Commissioner of the Chittagong Division, in a letter dated 11th February 1882, to 
the Secretary to the Government of Bengal, Public Works Department, states that freights wu 
always be more in the case of Calcutta than in that of Chittagong, the towage and port charges 
at the latter being infinitely less. Here are surely just and reasonable grounds for anticipating 
that trade will gravitate towards Chittagong, and for considering the connection with that 
se*port an important point in favour of the scheme. That Chittagong will become the port for 

When it has become the port for Eastern Bengal the districts of Eastern Bengal is the expressed con- 
it will then be time cnough to speak about the North viction of the Bengal Government, and the Brah- 
Cachar connection. maputra Valley will stand in much the same 

. (Sd). W. E,W. yelation to it and to Calcutta that these districts 
will do. Asa port it has already made rapid progress notwithstanding that it has to contend — 
against very faulty internal communications. I have been informed that about 30 per cent. 
ot the tea exported does not pass through the hands of Calcutta brokers, and that there is no 
reason to.doubt but that this would adopt the Chittagong route, and although opinions may he 
divided regarding the balance, may consider that the keen competition which exists, and the 
small margin of profit will lead to the early adoption of the cheaper route. Tea is a typical 
article, and all other goods passing in or out of the port of Caleutta will be subject to the 
game influences. Mr. Ward’s project will not give the Brahmaputra valley any connection 
with Chittagong and by it the distance from Lumding to Calcutta will be 566 miles wd 
Dhubri, Jatrapur and Sara; or 558 miles if Kaunia and Dhubri be connected by rail. 


385. Mv. Ward again expresses his conviction that the North Cachar Hills connection “ will 
Reasons for believing that the connection will a ne oe seas! wag Ma ee enn Aas 

: ine that a disconnected Assam Valley line from 
i aa aa ae Dibrugarh 4 Gaahad: and Dhubae would: ast 
also bring.” The process of reasoning by which this conviction is arrived at is not shewn. 
I shall merely mention one or two facts which lead me to an opposite conclusion. By the 
last census reports the population of the districts of Cachar, Sylhet, Tipperah, Noakholly 
and Chittagong, through all of which the railway would pass, is nearly 6 millions, while 
_ the population of Dacca and Mymensing is upwards of 5 millions. The total value of the trade 
. ‘between the Brahmaputra Valley, the population of which is 24 millions, and the whole of 
. these districts containing 1] millions, was only valued at Rs. 8,16,815 for the year ending 
. March 1885 ; to this one article, timber alone contributed nearly 5 lakhs rupees or 62 per 
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cent.; a truly insignificant trade indeed when the vastness of the population concerned is con- 
sidered ; but to my mind this implies nothing more than, faulty communications, for first I find 
that the whole of this trade was carried by country boats, and to those who know how great are 
the difficulties which boate have to contend against in navigating the Brahmaputra further 
explanation is scarcely necessary; and again, confining ourselves simply tothe Brahmaputra and 
Surma Valleys, the trade reports bring out the fact that “ the exports of the one are sometimes 
the imports of the other;” surely a favourable condition for the development of trade. 
Again, I find that during the same year the districts of the Surma Valley, that is Cachar and 
Sylhet with their populations of about 24 millions carried on with the remaining districts 
grouped above, that is Tipperah, Noakliolly, Chittagong, Dacca and Mymensing, having a 
population of 8} millions, a river trade valued at Rs, 82,351,999; this is accounted for in part 
of course by their propinquity, but this would not help them so much as it does had they not 
the great comparative facilities which the easily navigated rivers afford, and if the Brahma- 
putra Valley is given railway communication with these districts, I can see no reason to doubt 
but that trade between them will follow. Toa great extent of course this will consist simply 
of a diversion of trade into a new channel ; for instance if the Brahmaputra Valley can get 
from the Chittagong direction what it wants cheaper than from Caleutta or Northern Bengal, 
it will naturally go in that direction, and the one quarter will gain what the other loses, but 
this all means impetus to traffic, money saved in one way bemg available for investment in 
another, and given improved means of communication between 13 millions of people, who 
have practically none at present, surely the result would not be xz/. It would be tedious to 
go into greater detail, as I could easily do. 


36. Before going further it may be useful to tabulate for ready reference the mileage 
and cost of the projected scheme north of Badar- 
pur, and of Mr. Ward’s Assam Valley line. 


Mr, Ward’s and projected schemes contrasted. 


(1) Prosected Scheme. 
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Sectione, Miles, Estimated cost. 

Rs. 
Badarpur to Lumding ; ‘ ‘ ; i : 109°055 1 ,38,43,060 
Lumding to Makum Junction : : 213°228 143,93 ,556 
Lumding to Gauhati ; ; ; , : 110-5038 83,98,762 
Total , 432-78) 3,66,35,878 





(2) Assam Valley Line. 
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Section. : Miles. Estimated cost. 

Rs. 
Makum Junetion to Lumding ; : : : 213°223 1,43,93,558. 
Lumding to Gaubati . ; . : , ° 110-508 83,98,762 
Gauhati to Fakirgunj . . ; P 122:000 97 ,60,000 
Total ; 445°726 3,25,52,318 





The difference between the two is the same as that already given in paragraph 88. In 
paragraph 29 it has been stated that a mean net return of 5°38 per cent. was anticipated from 
the operation of the entire projected scheme of 707 miles: the resulte obtained from the 
detailed survey shew that, while mileage is not altered, the estimated cost is reduced, the 
effect of which will be somewhat to increase the returns ; but I shall allow the above figures 
to stand, and proceed to contrast the working of Mr. Ward’s disconnected scheme, The most 
favourable result that I could work out for this is fully set forth in paragraph 70 of my | 
report of 1888 on tho survey of the line between Kumilla and Silchar, and that gave.a mean 
net return of 2°16 per cent. on a Capital outlay of Re. $,11,20,000, for a line Iai along the... 
Trunk Road 389 miles long. Retaining this net return for the longer length of 446 miles, 
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with its greater Capital outlay, the result from the working of the two disconnected lines will 
be as under :— 


i — re 304 miles = 727 por cent. mean. 
446 , @216 ,, 








Total . 7650 miles = 4°23 per cent. mean net profit 





and in order to earn the same net return as that calculated for the connected system, viz., 
5:38 per cent., the Assam Valley line must return 4°(9 per cent. instead of 2°16 per cent. 
If, however, the same net return of 2°75 per cent., which has been taken for the 433 miles of 
the projected scheme be also taken here, the 750 miles will show a mean net return of 4°58 
per cent, It is inconceivable that the volume of traffic on the 446 miles of Mr. Ward’s 
Assam Valley line will be greater than on the 433 miles of the exlension; and the 
only other alternative that remains to make the results from the operation of the two distinct 
entire schemes tally is to reduce the percentage of the Chittagong-Silchar Section of the pro- 
jected scheme which stands at a mean of 9:12 per cent. ; this must be reduced in one case to 
6°52 per cent., and in the other to 7°38 in order to arrive at the mean of 4°23 or 4°58 per cent. 
for the total 750 miles, while the mean of the Chittavong-Silchar Section in Mr, Ward’s 
scheme is 7'27 per cent., so that in the one case there would be absolutely a great loss from the 
connection, and in the other an inappreciable gain. But Mr. Ward acknowledges that the 
connection will bring additional traffic and also cheap coal to the Chittagong-Silchar line, and 
J may add that it will otherwise reduce the working expenses, for I need scarcely say that one 
connected line will be worked more cheaply than two disconnected ones. Mr, Ward’s schemes 
will not mutually benefit one another, nor will a single other railway gain more from them 
than it will do from the projected scheme. 


37. Mr. Ward then in paragraph 5 of his note of September 1885 goes on to discues 
the question of the carriage of tea from Upper 
Assam to Calcutta, and after assuming that steamer 
freight from Chandpur would not be Jess than from Fakirgunj, arrives at the result that the 
route vzd Fakirgunj would be the cheaper one; if this assumption could be proved to be correct 
this conclusion would be just, but I shall give my reasons for believing that it wall not hoid 
good. Taking Naziraas a convenient control point, the truce distances then will be as follows ~— 


Question of carringe of tea. 


Miles. 
to Chittagong ‘ r . ’ . e Py 509 
to Chandpur e , ‘ : , . ; 462 
to Fakirgunj ; . ; ; . ‘ ° 379 


and taking 4rd pie per maund per mile as the rate of railway freight the through freight on 
one maund to Chittagong will amount to 14 annas 2 pie; to Chandpur 12 annas 10 pie ; 
and to Fakirgunj 10 annas 6 pie; therefore if Mr. Ward’s assumption be correct, the through 
freight vid Fakirgunj to Caleutta would be 2 annas 4 pie less than vid Chandpur, and the 
only set-off the latter route would have would be the saving in time. Mr. Ward shows how 
he has arrrived at this assumption, for he writes thus: ‘ It must be borne in mind that no 
presumption can be drawn from the fact of Chandpur being nearer Calcutta than Fakir- 
gunj that steamer freights from the former place will necessarily be cheaper: we know 
from experience that the river companies do not regulate their freights according to the dis- 
tance travelled.” 


Let us look at this argument in the light of the two chief staples which the steamers 
carry; tea the chief article of export, and rice that of import. Of the former about 70 per 
cent, is produced in Sibsagar and Lakhimpur, the two districts which lie at the extreme 
limit of steamer navigation, and the amount produced in the lower districts of Kamrup and 
Goalpara is so insignificant that it may be ubsolutely neglected ; the steamer companies may 
then well fix an all round rate for tea : again rice is imported to feed the gurden coolies, and 
it is these same two districts that take the great bulk of it: in the lower districts, including 
_ Nowgong and Durrang, rice is produced in sufficient quantities on the spot to meet local 
wants generally, and the quantity imported into them is small, so here again the companies 
ean afford to simplify matters by fixing an all round rate. The fact that steamer companies 
charge the same rate for tea carried thiough to Caleutts as to Goalundo does not affect the 
question, for no tea is now transhipped into train at Goalundo for reasons which Mr, Phillips 
has given in his note appended to my report of 1884. Now there must be some limit to 
this argument of equality of steamer freight, otherwise it might bs extended until the 
Gistance became a vanishing quantity, which would be manifestly absurd. Chandpur lies 
roughly about one-third of the distance from Calcutta that Dibrugurh does, and half the 
' distance of Fakirgunj, and there the Brahmaputra steamers come within a circle where 
— competition with other steamer companies and with native boats becomes very keen : whereas 
above Serajgunj two companies have the river to themselves and can compete on the most 
favourable terms with native boats, which with difficulty contend aguinst ‘the strong current | 
_. Of the Brahmaputra, while the boatmen are subjected.to hardships and riske from which they 


ri 
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have comparative immunity on other streams: boat carriage is therefore relatively high to what 
it is in other parts. The appended trade report shews:the respective weights of the main 
staples both of import and export, which fall to steamer and boat on the Brahmaputra. Tak- 
ing values during the year ending 31st March 1885, steamers curned 87 per cent. of the total 
trade on the Brahmaputra, whereas on the Surma they carried only 57 per cent., and if we tale 
weights of the chief commodities, instead of values of the total trade, for the same year, we 
shall find the propoxtions respectively about 64 per cent. and 6 per cent.; the percentage 
here for the Brahmaputra being taken from the appended sheet, and for the Surma being 
derived from information contained in page 17 of the report on the river-borne trade of the 
Province of Assam, in which the chief articles of import and export are shewn. Cocoanuts, 
oranges and bamboos alone have been excluded from among the articles given, as no imforma- 
tion is present by which their weights can be deduced ; but as they have been entirely carried 
by boat, their introduction would go to reduce the percentage of steamer traffic even below 
6 per cent. These facts clearly demonstrate the different characteristics of the two rivers, and 
they shew how much keener would be the competition the steamers would meet at Chandpur, 
and that the companies would not have it in their power to keep up freights in the same 
manner that they could at Fakireunj; it must also be remembered that it would not take 
nearly the same capital to establish steam competition between Chandpur and Calcutta that 
would be required between Fakirgunj aud Calcutta. Tt is not very apparent what is to 
induce the two steamer companies to reduce freights from Fakirgunj, but the remote fear 
of fresh competition, and the experience of the Flotilla Company is not hopeful. Mr. Ward 
has assumed that they would be ready to reduce the freight for tea from the present rates of 
Rs. 2 or 1 rupee 8 annas, to 1 rupee 8 annas or 1 rupee; it may be so, but whatever the 
rate the fact remains that as the railways cannot be expected materially to touch the trade 
of the north bank of the Brahmaputra, steamers will continne to ply above Fakirgunj, and 
they will probably be e¢lad to fill up with tea for a slight increase on the freight charged from 
Fakirgunj, in which ease even the gardens most favourably sttuated with regard to the Railway 
might decline to make use of it, for to theshghtly lesser cost in the through charges must 
be added one extra traushipment. 


38. Mr. Ward then, having assumed that the rate for carriage of tea vid Fakirgunj 

—_ . would be 3 annas less than oz@ Chandpur, says 

Mr. Ward's figures for carriage of tea not those «it ig difficult to understand how with these 

which I placed before planters. 

figures before them the plautersof Upper Assam 

could prefer the Chandpur route” and “still more difficult is it to understand Mr. Phillips’s state- 

ment that the planter will gain httle by carrying his tea to Fakirgunj by rail, aud shipping 

it there.” In the first place Mr. Ward’s figures were certainly not those which I put before 

any planter, nor do 1 know on what grounds it is assumed that they were: on the contrary, 

my calculation was just the reverse of the above, Iu the report of 1883 on the survey 

between Kumilla and Silchar I stated that steamer freight on tea between Cachar and 

Calcutta was 1 rupee per maund and further that from Chandpur, only about half the distance, 

it should not exceed 10 annas, andin comparing the two routes in this respect the figures 
J made use of were the following i= 


Re. a. p 
1. Railway freight to Fakirgunj : ° : ; : ‘ : »: O 10 0 
Steamer freight in Caleutta ; ‘ ‘ ‘ ; , ‘ ~ Ll 0 0 


Total »- 2 10 0 


2, Railway freight to Chandpur : : . : . : ‘ . O 13 0 
Steamer freight to Calcutta . : ‘ ; : ; : . O 10 0 


Total ® 1 7 0 





and I laid particular stress on the saving in time the latter route would effect. The planter 
prefers the Chandpur route because he believes it will be more expeditious and cheaper, and that 
it will give him the option of diverting his tea to Chittagong and shipping it bere. I have 
met planters in Upper Assam, ignorant of the question at issue and of the position of Chand- 
pur, who have begun by saying that a railway along the valley was what was wanted, chiefly 
to bring cheap labour into the country, but I have not met a single one among these who after 
the scheme had been explained and comprehended did not end by giving his assent to my 
views, 


39. Mr, Ward considers that competition will be less keen between the steamers and 

Bee atti the railway if his plan of a railway to Fakirgunj 

_ Question of competition. is adopted ; but will not competition accelerate the — 
development of the province? and Mr. Ward has doubtless this as strongly at heart as any © 
one, : ee Sa 
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40. Mr. Ward finally deprecates the morits of the question being determined from the 
SO ene er ee eh eee planter’s point of view ouly, and expresscs his 
gration. i ea strong conviction “that the Assam Valley will 
never emerge from its present state of wilderness 
and isolation until a railway runs through it from one end to the other.” Iam very strongly 
of opinion that the scheme proposed will effect this desirable consummation much more rapidly 
than Mr. Ward’s scheme would do. This emergence is, I presume, to be effected chiefly by 
the increased facilities for immigration which railways will afford. The bulk of the immigrants 
come at present from Southern Bengal ; now the Chandpur line will serve all immigrants com- 
ing from Southern and Eastern Bengal to the districts of Nowgong, Sibsagar and Lakhimpur, 
better than the Fakirgunj line would do. Figures previously given shew that the point of equal 
distance from Calcutta lies some distance west of Lumding, and the fact that, whereas by the 
Chandpur route there will only be one river break, by the Fakirgunj at the best there 
must be two, will in practice tend to move this point further west. As regards immigration to 
the upper half of Assam it is the districts of Northern Bengal only that the extension of the 
rulway from Gauhati to Fakireunj will serve somewhat better than the projected scheme 
will do, and the extent of this will be to save immigrants at the utmost one might on board 
a river steamcr; on the downward journey between Gauhati and Dhubri the advautage is 
altogether in favour of the steamers, the time which they take being only 10 bours against 
18 to 20 hours taken on the upward journey. This difference further illustrates my previous 
remarks regarding the Brahmaputra and the river about Chandpur, inasmuch as between 
Goalundo and Chandpur the difference of time in the up and down stream journeys is only half 
an hour or 7 hours against 6}. It is the planter and those dependent upon him who contribute 
in a measure far beyond the proportion due to their numbers to the trade of the Brajmaputra 
Valley ; the former is not merely interested in the cheap and expeditious export of his tea, but 
also in the cheap import cf rice and other commoditics to feed his ecoolies, and of tools and 
machinery to work hig garden, and it is he also who has been chiefly instramental in intro- 
ducing population into the country ; I think therefore he has strong claims to be heard. 


41, Mr, Ward then in my opinion very much over-estimates the benefits to be derived 
in this respeeti from his extension: except as re- 
gards the country between Gauhati and Fakir- 
cunj, I doubt very much if the want of his extension would have the slightest appreciable etfect. 
Y do not mean to argue that the extension is not in the least desirable; what I contend is that 
the connection across the North Cachar Hills is of infinitely greater importance, and 1 would 
go further and say that this connection is of greater importance than the branch from Lumding 
to Gauhati: however I should be sorry to sec it struck ont of the scheme, as it will much 
improve the msans of communication between Upper and Lower Assam and give all that for 
some time at least will be required in the direction of Northern Bengal. Mr. Ward, however, 
evidently fears such a contingency, but I trust that this fear will be proved to be ground- 
less by the acceptance of the scheme, intact, as it stands, This branch to Gauhati, if made 
first, will considerably facilitate the construction of the northern section of the connection. In 
conelusion I would venture to suggest that this scheme is of greater importance than the con- 
nection of Kaunia with Dhurla aud that it should first be put in haud. I have only seen two 
reliable estimates for the Kaunia-Dhubri line, 54 or 55 miles long, and they amount without 
indirect. charges respectively to Rs, 1,22,26,473 and Rs. 1,95,64,708, either amount nearly 
sufficient to establish the connection between Badarpur and Lumding, 


Concluding romarkg. 


42, I append copies of correspondence which has lately passed between Mr. Phitlips 
and myself. [twill be seen that Mr. Phillips 
maintains his former position that a line to Fakir- 
gunj will very slightly benefit planters; and Mr. Buckingham of Amgoori has endorsed 
and countersigned his letter. I shall forward the further expressions of opinion which Mr. 
Phillips has promised to collect when they reach me. 


Correspondence with Mr. Phillips attached. 


43. Since writing the above I have received from the Manager, Eastern Bengal State 
Yakcoaatn 4 rans Railway, the rates of freiglt for seven of the chief 
inne oataags| saad i aa articles of traffic between Calcutta and Cachar 
and Calcutta and Naraingunj; the freights by steamer direct are, for six of the articles, in the 
two cases in the proportion of about sixteen to seven, and for the remaining article, a little 
leas : no tea is shipped at Naraingunj, but. at the same ratio steamers must be prepared to carry 
tea from Chandpur to Calcutta for about 7 anuas a maund and my rate of ten annas may be 
accepted as an outside one. 
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Abstract estimates of the Bengal- Assam Railway. 
Crittacona to Maxum JUNCTION. 
Miles 682°413 or 575-9083. 
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Total of Main 


Items, Total. Rate per mile. 





Heads. 
Set Sas at Ra Sa a ee aes ca A et chal ee Nn ee 
Rs Rs. Rs. 
I.—Preliminary Expenses. ‘ 7,85 ,649 7,85, 649 1,349 
IT.—Land and Compensation : . 819,477 8,119,477 1,407 
IT},—Construction of Line 
(a) «Earthwork : ; : 1,09,24,195 a2 18,757 
(4) Minor Bridges : : ; 28,083,892 4,814. 
(c) Major ,, : . ° , 79,76,343 | 13,695 
(7) Level-Crossings : . : 186,778 : 321 
(e) Fencing . : ; : : 5, $3,409 2,24,64,617 1,002 
1V.— Ballast and Permanent Way— 
(2) Ballast. P ; ; 24,45,236 | 4,198 
(4) Permanent Way é . 97,69,476 : },22,14,712 16,774 
V.—Stations and Buildings— i 
(a) Stations and Offices . ; 18,12,794 | 3,113 
(6) Workshops and Store Buildings . 11,30,800 1,942 
(c) Staff Quarters . : : 15,39,702 | ioe 9644 
(® Station Machinery. ° ; 11,78,474 56,56,770 2,015 
PI Plant . . ‘ : ; 12,558,954 12,538,954 2,162 
PII.—Station Ferriesam 
FUlI,—Rolling Stock ; 45,84, 14 45 ,84,141 7,871 
TX.—Establishment . ‘ ; , 34.,01,820 34,07 820 5,841 
Total ./ 6,11,96,140 | 5,11,96,140 | 87,908 
Indirect Charges ; § 68,548 8,68 ,548 1,491 
Granp ToraL ; ~~ 590,61,688 _ ~ 5,90,64,688 99305, 
Deduct for alternative line in North Cachar 
Hills which effects reduction of 6°51 
miles ‘ ; ; . . . 34,05,624 ass 
Grand Total of Alternative Line .| * 4,66,59,064 am 84,602 


htt tiie st bral Fe. == ee riage tiara eh er aan rte heir eo erd See TAREE EMAL renee ner ones er ree eTTESE mene ret Tn at NT a RC . z 
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Abstract estimates of the Bengal-Assam Railway—continued. 


eR Pe 





ae 


A pe pnts = ye 


Cuitracone TO Maxum Junction, 


Miles 688°413 or 576°908. 





Section, 


a EEE tneinech etuniameheenhtinbdnemnteeatersiaelos snatama eae ae 


Chittagong to Kumilla . 

Kumilla to Silchar, lst Division 
Ditto Qnd ,, 

Ditto Portion 3rd 


3) 


Badarpur .nto Jatinga . 
Jatinga to 6 miles below 

head. 
Jatinga 6 miles at head 


/ Jatinga saddle to Mahur- 
saddle. 


Connection across 
North Cachar Hills. 


Mahur saddle to Mahur- 
Mupa saddle. 


Mahur-Mupa saddle to 
Langting. 


Langting to Lumding . 
Lumding to Kamarband Ali. 
Kamarband Ali to Nasira 
Nasira to right bank Disang 
Along right bank of Disang 
Disang to Makum Junction . 


TorTaL : 


Deduction for alternative Line 
in North Cachar Hills which 
effecta reduction of 6°51 miles 
-—vide Report . ; ° 


Totan or ALTERNATIVE, =. 


96-665 
60:420 
46°800 
49°740 
19°569 


19°250 


6-000 
18°888 


17°830 
12°198 


21:830 
96-643 
50-200 
16100 
24940 
25°340 


582°413 


6°510 


575°008 


° en lr Se 


Total of Esti- 


mates. 


Rs. 


85,46,325 
42,47,451 
38,85,319 
87,43,358 
26,11,929 


52,61,491 


12,338,718 
24,293,704 


20,35,554 


17,50,365 


19,31,923 
67,01,270 
32,15,505 
13,30,123 
11,79,787 
19,66,871 


5,20,64,688 








Rate per 
mile, 





Rs. 


88,412 
70,299 
§3,020 
75,258 
1,33,473 


2,783,324 


2,05,619 
1,28,320 


1,14,164 
1,483,496 


88,498 
69,340 
64,054 
82,619 
47,305 
17,619 


89,395 


Ce cetelsnamvemns-easeamen 


-_ 





aedtere wee - 


REMARKS. 


Estimates of 188%, 


Revised estimate of 


1886. 


Estimate of 1886, 


Ditto 
Ditto 


Ditto 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


1885. 
1886. 


1886. 


1884. 


1885. 
1885. 
1885. 
1885. 
1886, 
1885. 
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Abstract estimates of the Bengal-Assum Railway—continued. 
Laxsiam to CHANDPUR. 
Miles 81-895. 
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Total of Main 





Items. [ Total, Heada. Rate per wile. 

Rs. Re. Rs. 
L.—Preliminary Expenses. : : 17,158 17,158 536 
1I.— Land and Compensation ‘ : 95,685 95,685 8,000 


111. —~Construction of Line— 


(a) Earthwork . : ; 221,190 | 6,935 
(2) Minor Bridges. ; : 1,038,443 | Byb00 
(c) Major ,, ; , : 1,23,472 B,a7 1 
(7) Level-Crossings . . ; 16,983 | 5a 
iene 6 -« «& + 45,137 |. 8,15,525 1,125 
IV. —Ballast and Permanent Vay— 
(2) Ballast ‘ ; : : ] 44,123 | 4,519 
(6) Permanent Way . ° 626,440 770,563 196-40 
| 
FV .—Statious and Busldings— 
(a) Stations aud Officcs 1,42,185 4,432 
(4) Workshops and Store Buildings 94,028 24S 
(c) Staff Quarters. : ; §3,597 a 2,621 
(7) Station Machinery ; ; 1,08,416 | 428,226 3,308 
VIi—Plant ; ; ; ; : $4,618 84,618 2,649 
FIl—Steam Ferries, : : : 2,000,000 | 2,00,000 6,276 
ill.—Rolling Stock  . ‘ ‘ : 2 87,055 287,045 9,000 
lX,—Lstablishment ‘ ; ; 1,82,665 1 82,665 5,727 | 
Tora. ; 25,81,495 25,931,496 80,937 
Indirect Charges 99,982 99,982 3,135 


ON ee . 


Granp Tora.  .| —96,81,477 26,81,477 | 84,072» 
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Abstract estimates of the Bengal-Assam Railway—continued. 
Baparpur To Sriicuar. 
Miles 17:842. 
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Items. Total, are aes Rate per mile. 
Rs. Rs. Rs. 
I—Preliminary Expenses . ; 17,842 17,842 1,000 
II.—Land and Compensation 61,800 61,800 8,464 
LIf.—~Construction of line— 
(a) Earthwork . : ‘ 286,694 16,068 
(4) Mimor Bridges 1,32,303 7,415 
(c) Major _,, 3,39,500 19,028 
(¢@) Level-Crossings . 8,143 4356 
‘(e) Fenemg ‘ 37,468 8,04, 108 2,100 
IV.—Ballast and Permenent Way— 
(a) Ballast . . 50,582 2,835 
(0) Permanent Way . 3,47 ,772 3,98,354 19,492 
V ——Stattons and Buildings— 
(a) Stations and Offices 93,891 aes 5,262 
(4) Workshops and Store Buildings 21,410 1,200 
(c) Staff Quarters 44,605 2,500 
(2) Station Machinery 35,684 1,95,590 2,000 
PI—Plant ‘ . 39,252 39,252 2,200 
Vil—Steam Ferries. 
VITI—Rolling Stock  , ; . 1,60,578 1,60,578 9,000 
IX.—Establishment ‘ ; 1,16,917 1,16,917 6,553 
Toran, 17,94,441 17,94,441 1,00,574 
Indirect Charges | 89,722 89,722 5,029 . 
Granp Toran 18,84,163 18,84,163 |  1,05,608 
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Abstract estimates of the Bengal-Assam Railway—concluded. 


Loumpine To GabHAtTi. 
Miles 110-503. 
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Items. Total, ae Rate per mile. 
Re. Re. Rs. 
T—Preliminary Expenses . i : 1,838,861 1,38,861 1,257 
T].—Land and Compensation : ; 98,505 98,505 891 
LI. —Construction of Line— 
(a2) Earthwork : : : ; 18,04,492 ve 16,330 
(6) Minor Bridges . : : : 2,05,075 nes 1,856 
(c) Major __,, ; : ; 14,15,301 ae 12,808 
(2) Level-Crossings ; : : 31,770 ee 287 
(e) Fencing . ‘ : ; , 30,649 34,87,287 277 
LV .— Ballast and Permanent Way— 
(a2) Ballast . : , ° : 470,476 oa 4,258 
(5) Permanent Way ; : : 17,95,090 22,65,566 16,245 
VP ==Stations and Buildings— 
(2) Stations and Offices. : ; 1,65,732 ee 1,500 
(6) Workshops and Store Buildings . 2,21,006 ve 2,000 
(c) Staff Quarters . ‘ : : 2,76,258 ies 2,500 
(z) Station Machinery. : : 2,21,006 884,002 2,000 
VI me Plant : ; . . ; 2,21,006 2,21,008 2,000 
VIT.—Steam Ferries, ; 
VITI—-Rolling Stock  . : ‘ : 7,73,521 7,78,521 7,000 
TX.—Eestabliskment , ‘ : 530,014 5,30,014 4,796 


Coens 














Granp Tota. : 83,98,762 83,98,762 76,005 
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Enclosure No. 10 to P. W. D. Resolution No. 868 R. C. of 1887. 


Note by Mr. G. L. Molesworth, dated 16th October 1886. 


The detailed plans and sections of the Bengal-Assam State Railway—as 
now submitted by Mr. Buyers, the Engineer-in-Chief—fulfil, in the most satis- 
factory manner, the anticipations formed by Mr. Buyers from his preliminary 
investigations, as confirmed by my personal reconnaissance and barometer 
observations, described in my note of March 27th, 1884. 


These plans and sections shew that a practical Locomotive line may be 
constructed, at a rcasonable cost, through the mountain range that has hitherto 
separated Upper Assam, or the valley of the Burhampootra, from Lower Assam 
or the plains of Cachar and Sylhet, and from Eastern Bengal; and prove that 
it is quite feasible to develop the rich distriets of Upper Assam by railway 
communication, which will enable goods to be shipped at the port of Chitta- 
gong without break of continuity. 

The ruling gradient of the line through the mountain range, as submitted, 
is 1 in:70, with curves of a minimum radius of 573 feet; but I am of opinion 
that it will be desirable to adopt Mr. Buyers’ suggestion for the introduction of 
an exceptional gradient of about 1 in 45 in the Jatinga Valley, and possibly in 
the vicinity of the Mahur Saddle. 

Mr. Buyers estimates that the saving to be effected in the Jatinga Valley 
alone by the adoption of this exceptional grade, will be about 283 lakhs of 
rupees; and after a careful examination of the plans and sections, I have arriv- 
ed at the conclusion that the exceptional grade may be adopted with advan- 
tage. 

This grade may be easily worked by additional engines from the changing 
station on the “ Haflong Spur” without diminishing the load due to the other- 
wise ruling gradicnt of 1 in 70 on the remainder of the Ghat Section. 


I amalso of opinion that the minimum radius of curves may be reduced 
to 400 feet, bnt only when it will be productive of considerable saving, and 
that, if this minimum radius be adopted, there will be a large diminution in 
the earthworks and bridges over the ravines of the Ghat Section. 


It will be desirable, however, in this case, that the whole of the rolling 
stock of the Bengal-Assam Railway should be constructed on the bogie prin- 
ciple, and as this system is entircly isolated by the Burhampovtra and Megna 
Rivers, the rolling stock of other railway systems of India will never run over 
these curves, which, however, would not render the use of such stock prohi- 
bitory. 

The Ghat Section of the Railway will, if the exceptional grade of 1 in 45 
or thereabouts be adopted, be about 85 miles in length from an elevation of 
about 400 feet above the sea, at the southern base of the range, to the same 
level at the northern base of the range. 


The route will pass over the following water-sheds :— 


Miles from Ejevation above 

Chittagong. sea level. 
Jutinga ? : ‘ ; ‘ ; : 295 1,863 
Mahnr ; P : ; ; ‘ 314 1,886 
Mupur ‘ ‘ ‘ . : : : 329 881 
Dijuko 3. wk BBE 793 
Langladiea » wt wt tt eSt« HO 812 


_ An examination of the detailed plans and sections of the alternative pro- 
jects for approaching the Jatinga Valley confirm the opinion I expressed in my 
motes of 24th October 1863 aud March 27th, 1884, to the effect that the route 
_. etd Budapur is preferable to that vd Telyntila. | 


The work on the former alternative being fairly easy except where a short 
tunnel is necessary to enter the Jatinga Valley. But, as borings at the Buda- 


t 
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pur Fort crossing proves its unsuitability, the site shown on the plans is about 
7 chains lower down the stream from the Fort. 


Taking, however, into consideration the fact that the constriction of the 
river at the Fort is Hable to hold back the flood waters of the Barah River, 
to some extent, I would advise the adoption of a site for the bridge still lower 
down, so as to keep away from the rush of water that must necessarily ensue 
trom the contraction of the river in times of flood. 


After crossing the Rarah River the formation level of the line keeps some 
close to the level of the flood-spill of the Barah, but as Mr. Buyers has explain- 
ed that this beight of flood has not been attained for 50 years; and that the 
spill water is, from its character, almost dead water, the level of formation 
adopted may be allowed. 


The work in the Jatinga Valley is exceedingly heavy ; in some cascs averag- 
ing in cost about 23 lakhs of rupees per mile, but the introduction of the 
exceptional grade of 1 in 45 or thereabouts will materially diminish the work. 


From the top of the Jatinga Valley to the Saddle at the head of the Lang- 
ladisa Valley the work will be lighter, but still very heavy, especially in the 
vicinity of the Mahur Saddle, and between the Mupur and Dijako Saddles; but 
after the Langladisa Saddle has been crossed, the descent, into the plains along 
the Langladisa Valley is easy, and comparatively inexpensive. 


From the northern base of the hills to Dimapur the atlas sheets are mis- 
leading, representing an alluvial plain in which the streams are by no means 
correctly shown, but this portion is very much cut up by low hills covered 
with dense jungle, which has rendered the alignment a matter of considerable 
difficulty. 


Beyond Dimapur the route I suggested in my note of the 28th of October 
1885,—crossing the Dhansiri a little to the north of Dimapur, and keeping in 
the delta between the Dhansiri and the Daiang Rivers,—has been surveyed 
with the most satisfactory results, affording an extremely light and inexpen- 
sive, with scarcely any cross, drainage. After the crossing of the Daiang River 
the country is very flat, the principal work being caused by the crossing of the 
drainage of the Naga Hills, and the necessity for keeping above the flood level 
of the country, but the line has been judiciously selected and is far preferable 
to one taken through the low land in the immediate vicinity of the river Bur- 
hampootra. For 25 miles a very inexpensive line has been obtained by cross- 
ing to the right bank of the Disang River and keeping along it; as this river 
intercepts the drainage from the Naga Hills, on the left bank, whilst nearly all 
the drainage of the right bank falls towards the Burhampootra, I am of opi- 
nion that the Bengal-Assam line should be carried on to Makum Junction 
rather than to Dibrugurh. 


With reference to the Gauhati branch I have little to add to my former 
note of the 27th of March 1884, cxcept that the flood level shewn on the de- 
tailed sections renders it necessary to raise the embankments to a higher level 
than I had anticipated at the time of my reconnaissance; and consequently 
increases the cost of the branch. 


The only part of this branch which I considered doubtful in my reconnais- 
sance was the portion between Gauhati and the Digru River, and it has been 
found necessary to adopt the more circuitous route of the two alternatives 
which I indicated in dotted red lines marked a 4 on the map that accompanied 
my previous note, and this has given a fairly easy line for a railway. 


The cost of the Bengal-Assam State Railway, as now estimated from the 
plans and sections, averages as follows per mile of railway :— 


Miles. Per mile. 

R 
Chittagong to Budapur ; . : ; ~ 2582 80,522 
Budapur to Lumding | : ; ; ~o + 1154 1,49,255 
Lumding to Makum . : ; : . ~ 2182 87,505 


Ganhati Branch ; P ; ‘ »- « IZI1d% 76,065 — 
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These estimates must, to a certain extent, be considered approximate ; for 
the country, in the GhAt Section especially, is sparsely populated and un- 
healthy, and labour and supplies will have to be imported, so that it is difficult to 
predict how the rates may be influenced by an unhealthy season or by the 
difficulty of obtaining supplies or labour, and’so soon as it may be decided to 
construct the railway, no time should be lost in constructing those portions of 
the line by whivh the permanent way.can be pushed forward rapidly to the 
foot of the hills so as to facilitate the construction of the Ghat Section by rail- 
way carriage. On the other hand, the plans and sections must be considered 
as only approximately representing the work to be executed. 


In so difficult a country a close and intelligent revision of even the most 
carefully prepared plans and sections is certain to result in reductions by im- 
proved alignment; and by the adoption of the exceptional grade of 1 in 45 and 
a minimum radius of 400 feet for the curves will be followed by a considerable 
diminution of work. 

I would strongly recommend that Mr. Buyers should at once be instructed 
to revise the plans and sections in accordance with the above remarks, and that 
the survey of the line for an exceptional gradient of 1 in 45 in the Jatinga 
Valley should be undertaken during the present cold season. 


Mr. Buyers, to whom I have spoken on this subject, estimates that the cost 
of such operations, including the necessary field work and jungle clearing, will 
be about Rs. 20,000, exclusive of the salaries of the permanent members of the 
engineering staff. 

Pending the results of this revision I think that the Government may ac- 
cept provisionally the estimated cost of the line from Chittagong to Makum 
Junction at an average of Ks. 90,000 per mile, and that of the Gauhati branch 
at Rs. 78,000 per mile. 


With reference to the general question I may confine the opinions expressed 
in the last five paragraphs of my note of the 27th of March 1884. 

I may add that the close approximation of the detailed results to those of 
the preliminary reports reflects great credit on the engineering q ualifications of 
Mr. Buyers. 


Enclosure No. 11 to P. W. D. Resolution No. 868 R. C. of 1887. 


Extract from note by Colonel F. S. Stanton, Director General of Railways, 
dated 18th October 1886. — 


A he EY 





Mr. Buyers has evidently carried out the difficult work entrusted to him 
with great care and excellent judgment, and I think it would be a great pity if 
he cannot be allowed to complete the .further survey required in the Jatinga 
Valley to ascertain the result on the estimate of adopting an exceptional gra- 
dient of 1—45 and curves of 400 feet radius, as there is an anticipation of reduc- 
ing the estimate by 28 lakhs of rupees if this course is adopted. 


In regard to the great question of route to Assam oid the Oachar Hills or 
vid the Valley of the Brahmaputra, it certainly seems to me that the former pos- 
—gesses enormous advantages over the latter, as a means of developing this back- 
ward region. | 

Chittagong should obviously be the port for Assam and Cachar, and this 
railway by supplying the one great want, good coal for sea-going steamers, 
would enable shipping business to be dealt with there at a cost with which 
Calcutta with its dangerous river approach cannot compete. 

* * 


I would further beg to suggest that the thanks of the Government of India 
be given to Mr, Buyers and his staff for the care and ability with which the 
wroyect has been worked out ; and should the further werk recommended in the 
Fath ga Valley be authorized, Mr. Buyers might be asked to submit-an estimate 


_of the cost of the survey required before he leaves Simla. 
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Enclosure No. 12 to P. W. D. Resolution No. 868 B. C. of 1887. 
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No. 856 R. C., dated 27th October 1886. 


From~The Government of India, P. W. Dept., 
To-—-The Chief Commissioner of Assam, 


I am directed to acknowledge the receipt of your letter No. 3176, dated 
the 28th September 1886, forwarding the Bengal-Assam Railway’s estimates 
with reports dealing with last season’s survey operations as well as the entire — 
work done by Mr. Buyers’ survey party, and, in reply, to request that the thanks 
of the Government of India may be conveyed to Mr. Buyers and his staff for 
the care and ability with which the project has been prepared. <A formal 
Resolution on the subject will be prepared and published with Mr. Buyers’ 
report in the Gazette of India, but meanwhile some further orders on the 
subject are necessary in order that the project may be left in a complete form 
and ready to be taken up at any moment by any Company desiring to construct 
the line. 

2. With reference to Mr. Buyers’ remarks as to a gradicnt of 1 in 45 in the 
Jatinga Valley, the Government of India desires that the cflect on the estimate 
of the adoption of this grade should be investigated. In this view Mr. Buyers, 
while in Simla, has submitted a revised estimate, a copy of which is herewith 
forwarded, in which he puts the cost of the further surveys necessary to deter- 
mine the question at Hs. 42,150; to this estimate ] am to accord the sanction 
of the Government of India, and to state that such further staff as Mr. Buyers 
needs for this work is being collected. 

3. I am, however, at the same time to express a hope that the work will be 
completed well within this sum and also within the time of 6 months which the 
estimate covers. Itis very desirable that the results of this investigation 
should be submitted to the Government of India by April next if possible. 


A, This sanction has bcen registered as No. 1 B. A. Ry. of 1886-87. 


Document accompanying. 
One estimate. 


ee te ok 
Enclosure No. 18 to Public Works Department Resolution No. 868 R. C. of 
1587. 


No, 833 R. C., dated 20th October 1886. 


From—-The Govornment of India, Public Works Department, 
To—Tho Secretary to the Government of Bengal, P. W. Dept. © «2124426 
With reference to your Ictter No. 4388 R., dated 14th December 1883, 
forwarding an estimate of cost of a railway from Chittagong to Chandpore 
with branch to Comillah, I am directed to inquire whether the Government 
of Bengal maintains, unchanged, the opinion expressed in that letter as to the 
estimated traffic and remunerativeness of such a line. 


Documents accompanying. 
Nil. 


— 


Enclosure No. 14 to Public Works Department Resolution No. 868 BR. C. of 
1887. 





No. 463 R., dated 2nd March 1887. 
From—Coronet 8, T. Tarvor, R.E., Seoy. to the Govt. of Bengal, P. W. Dept., 
To—The Secretary to the Govornment of India, P. W. Dept. A” 
Tam directed to acknowledge the receipt of your letter No. 883 R.C., dated 20th October 


last, enquiring. whether the Government of Bengal maintains unchanged the opinion expressed 
in this office letter No. 4338 B., dated 14th December 1883, as to the estimated traffic and 
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remunerativeness of the projected railway from Chattagong to Chandpore with branch to Co- 
millab, and, in reply, to commuuicate the following observations. 


2. The estimate for this railway, which was forwarded to the Government of India with 
the letter above quoted, amounted to Re. 1,12,27,502, or Rs. 87,335 per mile ; and in submit- 
ting it, the remark was made that, thongh it required several minor alterations, it might be 
accepted as fairly correct. This estimate was made in 1883, and subsequent experience gained 
on other lines, which have been since constructed in Bengal, shows that it needs revision, For 
example, the outlay provided in 1t for stations and buildings is Rs. 21,97,706, and unless the 
line is to be built at once as the base of a future independent railway system into Assam, this 
amount seems excessive. It provides for the construction of warehouses, sheds, and a jetty at 
Chittagong, at a cost of rupees 33 lakhs, which, now that. a Port Trust is to be established 
there, will probably be provided by the Port. Commissioners, It provides also for extensive 
workshops, offices and gtaff-quarters, which the experience of the Dacca line shows it to be 
ipexpedient to build before the state of the traflie and the conditions under which the line is to 
be managed make it absolutely necessary to build them. It provides, moreover, for a ferry 
service at a cost of rupoes 2 lakhs. If the line is to have an independent ferry service, this 
sum would be quite insufficient ; but if will probably be found that a suitable expansion of the 
ferry service of the Eastern Bengal Railway will be sufficient for all practical purposes. 
Under some misapprehension of the rules on the subject, the provision for indirect charges is a_ 
minns quantity, while a sum of Rs, 4,80,000 is included in the estimate for interest on outlay 
during construction, which is unusual. Finally, there has been a considerable fall in the 
market price of rails and other maternal since the estimate was made. It will certainly he 
necessary, therefore, to revise the estimate before the construction of the line is undertaken, 
and it seems probable that the result of the revision will be that it will be found to be suseep- 
tible of reduction. 


3. Turntaug now to the estimates of traffic, I am to remark that those which were for- 
warded to the Government of India with this office Ictter No. 200 T. R., dated 28rd June 
1882, were prepared with the greatest, possible care and attention from the trade returns of the 
provinee, and they showed that a gross revenue of over 18 lakhs of rupees might be expected 
from the Chittagong Railway, and a net return of 8 per cent. on the capital outlay of 112 
lakhs. Hxpertence has shown, however, that little rehanee can be placed on any estimates of 
traffic, however carefully they may he prepared, as there arc many inflnences at work in regu- 
latine the course of trade which cannot be foreseen. On now being asked, therefore, whether 
the Government of Bengal maintains unchanged the opinion expressed more than three years 
ago as to the estimated traffic and remunerativeness of the line, Sir Rivers Thompson is dis- 
posed to give » less confident answer as to the particular rate of interest which may be expected 
from the capital to be employed on the undertaking. But he maintains unchanged the opinion 
that this railway is second to none In Bengal ip importance, and that there 1s every prospect of 

its proving to be very remuncrative. The extra- 


a tae Ears Ss ordinary development of the trade of the Port of 
S, R. Be .) “ney. "i . > eggs Phi : ; 
favene 16,20,197 24,48232  40,6n.499 © Chittagong during the last ten years, as shown by 
1877.78 . 15,42,637 40,07,.807 55,50,344 the figures given on the margin, appears to him to 
1878-79 ae eee Pets afford ample ground for this opinion, especially 
1879-80 . 66,6845 37,68,714 1,24,37,172 a eee nics _ at th! 

15u0-81 | BONGO «= GLHOAGY 1.34 HO'B08 when it 1s remember ed that this development 
1881-82 . 79,89,366 95.49.497 1,75,38,863 has taken place im spite of many adverse euchm- 
1882-88 ., 1,04,09,715 1,22,56.997 2,26,06,712 stances as regards the means of communication be- 
1888-64 =. 1,11,27,673  1,28,79,006  2.10,06,728 tween the Port and the interior as well as between 
1884-85. 110,638,570 1,01,95,328 212,58,998 1p 4 and the « The vailw a ioe Gal 
1885-86 : 92,,44,095 1,11,43,716 2,03,87,821 the Port and the sea, le ral way Wi not on y 


serve this trade, but also a large inland trade from 

the districts through which it passes. These districts are densely populated, and the people 

are in very easy circumstances, so there is every prospect of a large traffic 1n passengers as well 

as goods. ‘The districts, moreover, are at present 80 badly off for communication that it is 

well-nown that year after vear a large part of the crops is left uneut for want of means of 
conveying the produce to any markct. 


* 
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Enclosure No. 15 to Public Works Department Resoluiion No. 863 R. C. of 
| : 1887. 





oY Ee 6 eet 


Supplementary Report by J. W. Buyers, Esq., U.L@.E., Engineer-in-Chief, 
| Bengal-Assam State Railway, on the Bengal-Assam Railway Survey,— 
dated the 18th February 1887. | 


During the past cold season a party has been employed under Mr. E. J. Moore, Executive 
Engineer, 1n completing the survey of the alternative alignment at the head of the Jatinga 
Valley, ordered in para, 2 of Government of India letter No. 836 R.C., dated the 27th October 
o>. ¥ En recommending this alternative, in place of the alignment first proposed between the 
_ Kayeng river and the Jatinga saddle (vide paras. 16—18 of my report on the survey operations 
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during the seasons 1885-86 and 11 and 13 of my final report, both submitted in September 
1886), I stated that it was anticipated that it would save 3°62 miles in length, and 
Rs. 28,74,884 in cost, and that a portion, 64° miles long, had already been surveyed at the 
lower end, leaving 16:34 miles to be done, which, judging from the corresponding section of 
the upper trace, might cost Rs. 20,82,891, or Ks. 2,01,440 per mile. 


8, The party has been engaged in filling in the survey of this latter section and has now 
yeturned to head-quarters having completed the fieldwork, but until the estimates are finished 
the accuracy of the above figures cannot be exactly determined. Mr. Moore, however, thinks 
that the cost will be somewhat under the figures I have given, probably lying somewhere 
botween Rs. 1,80,000 and Rs. 1,90,000 per mile: if this prove to be the case, the estimate will 
be affected by something under two lakhs rupees, and the saving which this alternative will 
effect will be increased to over Rs. 30,00,000. 


4. A traverse has been run direct down from the Jatinga saddle to the end of the lower 
section, which was carried, during the previous season, to a distanee of 64 miles above the 
Kayeng. By the aid of this and cross sections a line will be laid down on the plans. The 
cross sections have been taken so as to cover a minimum gradient of 1 in 40. I have seen the 
rough field plans on which two approximate lines have been laid down—one to suit a uniform 
gradient of 1 in 45, and the other 1 in 40. From the saddle to chain 440, that is on the 
upper 8°33 miles, Mr. Moore says that, so far as he can judge by the eye, there is nothing to 
choose between the two as regards the nature of the ground, but that the production below 
chain 440 from the 1 in 45 gradient leads into much heavier work than the production of the 
1 in 40 grade. This is what might be expected, for the 1 in 40 gradient sooner reaches the 
bottom of the valley, and as lony as they are both well up the tnll side, there is little difference 
m the work. 


In order to decide the question of which aligument should be adopted in preparing thie 
plans and estimates, Mr. Moore has prepared for me rough sections on the production of both 
Jines below chain 440; this in both cases heing made with a uniform 1 in 40 gradient, as the 
further prolongation of the 1 in 45 grade would carry the line across the Lokashah with a 
viaduct which it is desirable to avoid, as stated in the paragraphs of the reports previously re- 
ferred to. After examining both sections, I have instructed Mr. Moore to lay out the line on 
the plan for a uniform 1 in 40 grade from the saddle down to chain 526 (10 miles), where re- 
duced level of formation would be 548 feet. above mean sea-level at Chittagong; to run down 
from chain 526 to about chain 578 with a gradient of 1 in 70, after which there would be 
about 20 chains level where there is suitable ground for a station. Mr. Moore may find it 
necessary to make some slight modifieattons when the Ine is finally laid down on the finished 
plans, but I understand that these are the general ideas which also commend themselves to him. 
If found desirable, about 50 feet more may be taken off the Jatinga saddle ; this will somewhat 
ease the gradients on each side, and only increase the work immediately at the saddle itself, 


5. As I am leaving, Mr. Moore will submit the plans and estimates for this section, and 
I see no reason why he should not be able to do so by the middle of April. The advantages of 
this lower alternative have been detailed by me in the reports referred to, and it is not likely 
that ho will have much to add beyond giving the correct figures, and altering the tabular state. 
ment given in para. 2 of my final report, which, as I have said above, may possibly be reduced 
by about 2 Jakhs rupees. 


6. I have gone through the hill plans with o view of determining what improvements, if 
any, could be made, and the results are shewn both on plans and sections in fall blue lines, In 
doing this, I have had the following objects in view :— 


(1) To improve the alignment generally, either by reduction of the number of curves 
or degree of curvature, without, at the same time, increasing the amount of 
work, 


(2) To extend the length of straight between reverse curves from the minimum of 100 
feet, which had been employed, to a minimum of 30 feet, 


(8) To try the effects of using eurves to a minimum radius of 410 feet (14°) in place 
of 573 feet (10°), which had been the limit employed. | 


The second naturally increases the amount of work, but not to any considerable extent 
except in one instance, #2z., in mile 319, where no alteration has been made, as the length of 
straight between the reverse curves is already 200 feet. In all the other cases, I think the 
changes are advisable. I hayg not had time to work out the results of the alterations which 
have been made (indeed this would be the labour of two or three months), but I think the 
shane shew that, with a considerably improved aligament, the work on the whole is at least 
not heavier. 


T. In paragraph 11 of my final report of September 1886 I stated that the employment of | 
ourves of 400 feet radius, instead of 578 feet, at certain points in the upper parts of the - 
Jatinga and Mahur valleys,-was caloulated to effect a reduction of R10,41,028 in the esti- 
mates ; of this, #8,20,154 are the share of that portion of the line in the Jatinga Valley” 
which, I take it for granted, will be abandoned in favour of the lower alternative; the balance 
of K2,21,774 represents the contribution of the Mabur Valley section, to which mnst. be added 
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any economies which can be effected in the anme way elsewhere, In going through the plans 
I have found that the places are extremely few where anything but a very trifling economy 
can be effected, so that Iam not now prepared to recommend the adoption of such sharp 
curves, I think that on the stiff ascent with a gradient of 1 in 40 or | in 45 at the head of 
the Jatinga Valley, it will be worth paying a guod deal for the easter 10° curves. 


8. I have not been able to make any alterations in the first 5 miles of the Jatinga Valley, 
and also between the Mabur-Mupa watershed and the Langting river, miles 835 to 347, as 
there is not sufficient information on the plans in the shape of cross sections to enable me to 
make these with any degree of accuracy. The line on this short section of the Jatinga Valley, 
as also between miles 335 and 342, bas been actually located, and therefore few cross sections 
were taken. : 


The alterations, except such as are due to lengthening the straight between reverse curves, 
are, with one exception, confined to those sections of the line the plans and estimates of which 
were prepared last year under some degree of pressure, as noted in paragraph 11 of my final 
report. 


ee tee eee el Cis 


Enclosure No, 16 io P. W. D. Resolution No. 868 R.C. of 1887. 


Report by Mr. HE. F. Moore, Executive Engineer in charge Bengal-Assam Sur- 
vey, in operations in 1886-87, revised with General Abstract Estimate. 


1. With the submission of the accompanying plans and estimates of the work of 1886-87, 
the project for the Bengal-Assam Railway is completed, and there is but little to add to the 
supplementary report of Mr. J. W. Buyers, late Engineer-in-Chief, forwarded with this office 
letter No. 1000, dated 18th February 1887. The 
object of the survey of 1886-87 was the completion 
of the alternative route up the Jatinga valley (vide Mr. Buyers’ Report, paragraph 16, page 41 
for 1885-86), bya steep grade line from the Jatinga saddle, to join Mr. Sherman’s Low Leve, 
Line along the bottom of the Jatinga Valley surveyed during the season of 1885-86, and, as 
explained in paragraph 16 of Mr. Buyers’ report above referred to, it appeared certain that a 
grade of 1 in 40 could be obtained, and possibly L in 45 1£ distance were gained, Traverses 
were, therefore, run aud sections taken to cover both these grades. ) 


Object of survey. 


2, Asa matter of fact, however, there has been a saving of 0°28 mile in distance, for, 
while the estimated mileage from Badarpur to the 
Jatinga saddle (vede paragraph 16 of the same 
report) is 30°20 miles, the actual mileage as now ascertuined is 29°92 miles, The steep grade 
line joins Mr. Sherman’s Low Level line at chain 61°00 on his section, thereby overlapping it 
by a distance of 1:16 miles. So much of Mr. Sherman’s line is, therefore, cancelled. The 
question of gradient on the Steep Grade line was determined by Mr. J. W. Buyers before 
leaving Shillong (vide paragraph 4 of his supple mentary report of 1886-87), The reasons for 
the adoption of the ruling gradient of 1 iu 40 are there given and need not be repeated. From 


chain O at the Jatinga Saddle, corresponding to mile saa of the through hne from 
Chittagong there is a continuous fall of 1 in 40 to chain 522°00, and thenee a grade of 1 in 70 
for 46°90 chain to chain 68:90. From chain 568°90 to 586°15 there is alevel of 17°25 chains, 
where the only ground suitable for a station exists. From chain 592°50, corresponding with 
Mr. Sherman’s chain 61:00, at which point this season’s work ends, Mr. Sherman’s grade of 1 
in 70 is carried back until it meets the station level at chain 586:15. The 46°90 chains of the 
1 in 70 grade on the north side of the station yard will afford.a fair start for trains before 
reaching the steep portion. The level of the station yard is 491'00, which is at least 31 feet 
above the low water levol of the Jatinga, a height which I consider perfectly safe from flood. 


8. The length in miles of the survey of 1886-87 is 11°2286 and the cost Re. 18,25,877 or 

: 7 Rs. 1,62,711] per mile, against arate of Rs. 2,01,440 

paneer ae per mile for the’ corresponding section of the 

upper line—a result fully justifying Mr. Buyers’ arguments in favour of the lower alternative 
and‘ even more favourable thian I led him to expect. 


Grading and alignment. 





4, The rate of Earthwork, aithough high, Rs. 77,307 per mile, compares favourably with 

- Parthwork Rs. 79,420 per mile for the 19°25 miles of upper - 

a. : ling surveyed by Mr. Sherman during the season 

of 1885-88 and Rs. 1,00;21] per mile of the 6°48 miles at the head of the Jatinga valley 

surveyed dtiring the senson of 1884-85, On the 11:22 miles there are seven tunnels of an 
aggragate.length of 2,730 feet. 


2 7 6, Although I think I” have allowed ample waterway, the rate for minor bridging is but 
ee | Mi nor bridgi ‘ Rs, 8,042 per mile. Thies economy 1s entirely 





ee! A : effested by raising the culverts wherever possible to 
the paint. at which the. line rons from. baok into cutting, allowance being made for filling in 


a F 
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earth on the upper side of the line to prevent the lodgment of any standing water against it, 
This plan has the further advantage of admitting of the easy extension of the culverts should 
the waterway anywhere be found insuflicient. 


6. There are eleven major bridges, the highest and most important of whieh 1s that over 
the Muailongdisa, consisting of one span of 100 feet 
and seven spans of 40 feet each and costing 
Rs. 81,935, or Rs. 190 per foot run. The rate per mile for major bridging is Rs. 31,530 as 
against Re. 1,12,029 of the 19°25 miles of upper line surveyed in 1585-86 and Rs. 32,266 per 
mile of the 6°48 miles, at the head of the Jatinga valley surveyed dunng the season of 1884-85. 
The height of the viaduct over the Mailongdisa is but 100 feet, and the difference in the rate 
per mile is chiefly due to the fact that the ravines on the lower line are crossed at a much less 
height from stream bed to formation than the upper one, and also because, os the streams ap- 
proach the bottom of the valley, they run together, and become fewer in number. 


Major bridging. 


7, In paragraph 2 I have stated that the line surveyed this season overlaps Mr. Sherman’s 
Low Level Line by 1:16 miles, the cost of which, 
as abstracted from Mr. Sherman’s estimate, is 
Rs. 1,54.656. This amount will be deducted from 
Rs, 7,94,587, the eost of the 6°48 miles run by Mr. Sherman (véde paragraph 16, page 4 of 
Report of 1885-86), and the difference of Rs. 6,59,931 added to Rs. 18,25,877, the estimate of 
the Steep Grade Line surveyed this season, gives Rs. 24,85,808, the cost of the whole Jatinga 
valley alternative from mile 24°38 from Badarpur (vide Report, same paragraph) to mile 40° 
from Badarpur at the Jatinga saddle. This is a rate of Rs. },50,290 per mile for 16°54 miles. 


Deduction from Estimate of 1885-86 due to over 
lap and total cost of Jatingy alternative. 


8. I may remark that while adopting the present Steep Grade Line as far as the end of 
the station yard, I think it would be advisable to 
try a line crossing the Lokashah somewhere oppo- 
site chain 80 on Mr. Sherman’s section, keeping to the nght bank of that river as far as the 
Lakamah, which would be crossed somewhat Ingher than at present. 'Phis would not involve 
a high viaduct over the Lokashah. Mr. Sherman’s line at present between the Lokashah and 
Jatinga, for about a mile runs in high bank, the toe of whieh is but about 10 feet above the 
Jatinga low water level, a height searecly safe from flood. Owing to the very linuted time 
at, our disposal it was not intended tu carry this season’s survey further than it has been taken, 
and the above change of alignment is but a minor alternative. 


Possible minor alternative. 


9. The limiting curves as in previous years is one of 10 decrees equivalent to a radius 
of 573 feet ; aud strairht of not less than 3800 feet 


Limiting curves. 
: has always been allowed between reverse curves. 


10. There now only remains to correct those portions of Mr. Buyers’ Report of 1885-86 
Corrections in Mr. Buyers Reports resulting in which the figures are affected by the work of 
from work of 1886-87. _ the past season, 


In paragraph 2 (1), page 9, instead of 575°903 miles, the main line becomes 575'625 miles, 
as shewn below :-— 


Total mileage, page 24 of Report . é ; . ‘ , : §82°413 
Miles by upper line table, paragraph 15, page 4 . : ; 20°44 
Deductions. 
































Mr. Sherman’s line 6°48 less 1°16 miles . ‘ §°32 
Steep Grade Line of 1886-87 ; ; : : ; , . 11'222, 16°642 
Actual difference in favour of Lower alternative in Jatinga valley. 3°808 
Add saving by Mahur alternative ; ; ‘ : . 2°800 
Total saving by alternative . : . , , : , : 6788 
Total mileage of main line by alternative : : ‘ _ ; 575°626 
Table, para 2, page 10, will be recast as follows :-— 
Length, Miles. ae th Dar alle: Remarks. 
Be. 





83,852 | When mileage is denoted by two 
84,072 | figures, as #72, the unper denotes 
1,05,603 | throngh milenge on the plans, the 
76,005 | lower, alternative alignment recom- 
mended, the exnct total difference 

between the two being 6'738 miles, — 





6575°625 | 4,82,67,304 
31895 | 26,81,477 
17°842 | 18,84,163 
110°503 | 83,98,782 


3. Mainline. . : 
2. Chandpur Branch . . 
3, Silchar Branch : . 
4. Gauhati Brunch . ‘ 
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For comparison with the table given in paragraph 16, page 4, I insert a similar one with 
actual results, 


Ch 4-year Pr rss hla end mam gmc thea camsearirars een erm oopecaor ranean nan ree avoaeteramp cman —Seeen “Og ue ED ac a ea eae a a fle dietieeetdete 
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Soction, Miles. ee Rate per mile. Remarks. 
Ra. Re. 
Miles from Badarpur 1] to 24°38 13°38 | 16,61,506 | 1,24,178 
Dittu ditto 2438 , { 
Ditto ditto 4092. 16°54 | 24,85,808 | 1,650,290 | 632 + 11°22 miles. 
Total .| 29:92 | 41,47,314 3 
Difference in favour of lower alter- | 3-00 "32,66,554, —— 


native. 


I 





T attach to my estimate a revised abstract in place of. that at page 24 of Mr. Buyers’ 
Report. The alterations effected in this by the work of season 1886-87 are as given in the 
following table :-— 


Main line by subdivisions, Chittagong to Makum Junction, miles 582°413 or 575°625. 


Miles 582-413 or 575°625. 


9 | POET 21 rete 





en TO St LS A A Stl a 3 ee — 


Total of osti- Rate per 





SECTION, Miles. teen alae REMARKS. 
Rs. Rs. 
Totals of Main Line by Sub- | 582°413 | 5,20,64,688 | 89,395 
Division. a 
Deduction for alternative line |  6°788 37,97 ,294 ees Jatinga Valley  . 3°898 
in the North Cachar Hills Mahur Division . 2°89 
which effects a reduction of 
' 6788, wide Mr. Buyers’ Total . 6788 


Report, page 6, paragraph 
27. 


ne 4,82,67,394 | 83,852 





11. In conclusion, I beg to bring to the notice of the Government of India the services of 
Mr. A. R, Lilley, Executive Engineer, and Messrs. E. I. Alexander and E. T. Faulkner, Assist- 
ant Engineers, on account of their very hard work in the field and afterwards in the office. 
Orders for the survey beimg received late im the season, field work was not commenced until 
December ](th, 1586, Messrs. Alexander and Faulkner arriving there a week later. Field 
work was closed on January 29th, 1887, while I left the Jatinga Valley on the 19th cf 
January to take over charge from Mr, Buyers, leaving Mr. Lilley to complete the survey. The 
plans submitted are therefore the result of six weeks’ field work only. And it ts due to the 
subsequent exertion of these officers that the estimates have been completed at such an early 
date. 


EDWARD J. MOORE, W.LC.E,, 


Executive Engineer in charge 
Bengal-Assam Ratlway. 
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BENGAL-ASSAM RAILWAY. 
Noatu Cacuar Hits Division. 
Steep Grave ALrernative at JatinaA Heap. 
Season 1856-87. 
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Items. Tol. | TO |S mle. Magn Head. 
Rs, Rs. Rs. Ra. 
I.—Preltminary Expenses . 22 448 22 4bd 2,000 2,000 
IT, —Land , . : 
ITI,.—Construction of Line— 
(a) Earthwork ; »| 8,67,509 s 77,307 ae 
(2) Minor Bridging . 34,130 * a 3,042 eee 
(c) Major Bridges .| 3,538,821 bes 31,530 ive 
(2) Level Crossings . 1,122 ons 100 ee 
(e) Tracing ; P 1,122 | 12,97,704 100 1,312,079 
LF —Ballast and Permanent- 
way— 
(2) Ballast. : ‘ 38,176 a 3,402 ose 
(4) Permanenteway -| 1,738,738 211,909 15,452 18 884 
VF — Stations and Buildings— 
(2) Stations and Offices . 16,833 1,500 wee 
(6) Workshops , 22,43 2,000 
(c) Staff Quarters : 28,054 2,000 
(@), Station Machinery —. 22,443 89,773 2,000 8,000 
VI,—-Plant : ‘ : 22 443 22,443 2,000 2,000 
PIl,—Steam Ferrtees . : os 
FITT— Rolling Stock . 78,541 78,551 7,000 7,000 
[X.—Eslablishment . .| 1,483,054} — 1,48,054 12,748 12,748 














Toran | 18,25,877 | 18,25,877 | 1,62,711 1,62,712 
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EDWARD J. MOORE, M.1.C.E., A. R. LILLEY, 


Executive Engineer in charge Luxecutive Engineer, 


Bengal-Assam State Ratlway. North Cachar Hille Division. 
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| BENGAL-ASSAM RAILWAY. 
AnsTract oF Estimates of Marn Line By Sus-Division Currragone to Makaum JUNCTION. 
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Section. Milos. ae y ied en REMARKS, 
Rs. Rs. | 
Chittazong to Kumiula .| 96 665 85,46,325 88,412 
Kamilla to Silchar, Ist Division | 60-420 42.47.45 1 70,229 | 
Estimates of 1883. 
Ditto 2nd sy, 46°80 38,€6 319 83,920 | 
Ditto portion 3rd_s, 49-740 $7,43,353 75,258 | 
Badarpur to Jatinga = «| 19°569 26,113,929 | 1,33,473 | Revised Estimate of 
: 1886. 
Jatinga to 6 miles below; 19:250 62,61,491 | 2,73,324 | Estimate of 1886. 
head. 
» ~ | Jatinga 6 miles at head . 6-000 12,338,718 | 2,05,619 e 1885. 
i Fo 
S 7 Jatinga Saddle to Mahur| 18°888 24,23,704 | 1,28,320 is 1886. 
e a suddle. 
oS 
oT Mahur Saddle to Mahbur 17°530 | 20,309,004 | 1,14,164 | 33 1886. 
2 x Mupa Saddle. | | 
Or ; 
Mahur Mupa Saddle to} 12-198 17,50,865 | 143,496) 4, 18s4. 
Langting. ° 
Langting to Lumding 21°5350 19,831,923 $8,495 ” 1885. 
| 
Lamding to Kamarbund Ali 96 643 67,01 ,270 69,540 9 1885. 
Kamarbund Ahi to Nazira b0:200 32,15,505 64,054 - 1885. 
Nazira to right bank Disang 16:100 13,30,123 82,619 ¥3 1885. 
Along right bank of Disang 24° 94.0) 11,79,787 47,305 ” 1886. 
Disang to Makum Junction 95°340 19,66,87 1 77,619 3 1885, 
TorTaL .| 582-418 5,20,6 1,688 89,395 
Deduction for alternative line 6 738 37,97 ,294 ee 
in North Cacbar Hills which 
effects reduction of 6:788 
miles, 
Toran ..,/ 575°625 4,82,67,394 83,852 
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EDWARD J. MOORE, M.I.C.E, 


Miles 682°413 or 616°625, 


eee 
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Executive Engineer in charge 
 Bengal-Aasam Raslway. 
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Enclosure No. 17 to P. W. D. Resolution No. 868 RB. C. of 1887. 
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Note by G. L. Molesworth, Hsq., Consulting Engineer to the Cacensnienl of . 
India for State Railways, dated 27th May 1887. 


The results of the survey of the alternative stecp gradicnt line have verified 
the anticipations of Mr. Buyers, that a saving of 283 lakhs of rupees may he 
effected by the adoption of an exceptional gradient of not less than 1 in 40 in 
the Jatinga Valley. 


In fact, the estimate prepared by Mr. Moore shews a saving of 3°9 miles 
and 32} lakhs of rupees, but this amount must be reduced, because the intro- 
duction of an exceptionally steep gradient must involve some increased expen- 
diture in station staff quarters, station machinery and rolling stock. Making 
allowance for these, I think that Mr. Buyers’ anticipated survey of 281 lakhs 
may stand. I think that Mr. Moore and his assistints deserve great credit for 
the rapidity with which they have carricd out this survey in a most difficult 
country. 

With reference to the general question of the estimate of the Ill section 
between Badarpur and Lumding, [I am of opinion that, In view of our recent 
experience in the large increase of quantities, due to slips, and flattening slopes 
beyond what was considered necessary in the estimates of the Siud- Pishin Ruil- 

way, and moreover looking to the difliculty in locomotive railways in predicting 
the relative amount of rock that may he met in the various cuttings or the 
material in the tunnels, it would be prudent to increase Mr. Buyers’ “yileage 
estimate in the hill section from 13 to 1} lakhs per mile. Mr, Buyers’ rates 
are certainly not high. ‘The line has not yet been set out, but the longitudinal 
section has merely been deduced from cross sections; and as I have already 
pointed out in my previous note, the country is sparsely populated and un- 
healthy, labour and supplies will have to be imported, so that it is difficult to 
predict how the rates may be influenced by an unhealthy season, or by thee 
difficulty of obtaining stipplics. 


Taking the project as a whole, the figures would stand in round number as 


follows :— 
Miles. Rates per Mile. Cost. 





; Lakiis. 

Chittagong to Badarpur. , » 2034 80,522 204 
Badarpur to Lumding , ; ~ bloat 1,75,000 202 
Lumding to Mahur : ; . 21S] 87,505 14d. 
Gauhati Branch . , : ~ 1102 76,003 SA 
Total (ruling grade 1 in 70) . 695 91,486 634 

Deduction if exceptional ‘gradient of 1 in 40 

be introduced : ss sas 284 
Total with exceptional gradient of lin 40 0... ve 6054 





. The case therefore stands as follows :-— 


The whole project with a ruling gradient of 1 in 70, in the hill section, 
will cost about 634 lakhs of rupees, which may be reduced to 6053 by the in- 
troduction of an exceptional gradient of 1 in 40. The portion affected by the 
exceptional gradient will be probably about 20 miles, and on this length the 
increased cost of carrying one ton of goods per mile, due to the exceptional 
gradient, will probably be about 7 pic or an increase of about 1:4 annas on each 
ton carried as through traffic. Against this there would be a saving on tle in, 
terest of capital expenditure which, if placed as a set-off against increased work- 
ing expenses, would vary about as follows :— 


With 2 trains each way per day 15 pie per ton. 
10 


4 
x” 3 » ” ” 
” 4 ” ”- 7¢ yy 
»? 5 ” ” 6 ” 
6 


» x” ” 5 ” 
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The introduction of the exceptional gradient would therefore be an economy 
if the traffic on this railway were small, but it would be the source of an economy 
if the number of trains each way exceeded four. Looking to the difficulties of 
raising money in the market for the construction of this line by private enter- 
prise, it may be politic to adopt the exceptional gradient of 1 in 40, with the 
view of reducing the first capital expenditure as much as possible; but if the 

future of this railway is expected to be brilliant, if it should largely develope 
the resources of Upper Assam and cause a large track to spring between that — 
district and the port of Chittagong, then the introduction of the exceptional 
gradient will be a mistake. 


At the commencement, however, it is probable that the traffic on this rail- 
~ way will be limited until the work of development by the railway shall have 
made due progress. 


ea “AER, M5 iN a Lo pe 


Enelosure No. 18 to Railway Resolution No. 868 R. C. of 1887. 


CHITTAGONG STATE RAILWAY. 


This projected Railway, which forms a continuation of the projected main 
line from Assam and Silchar, commences at Comillah and passes in a southerly 
direction to Laksam, and thence turns in a south-westerly direction, crossing . 
the Pheni river near its mouth; it then keeps to the strip of country com- 
prised between the Sitakund range of hills and the sea until it reaches Chitta- 
gong. 

From Laksam it is proposed to construct a branch to Chandpur, on the 
left bank of the Megna river. It was originally proposed to make the branch 
to Daudkhandi, but Chandpur is obviously the most suitable position for the 
terminus of the branch line. ‘he proposed line passes for nearly its whole 
length over low-lying alluvial Jand which is nearly a dead flat, the average 
formation-level at Chandpur being 21 feet above mean sea-level, at Laksam 
22 feet, at the Pheni river 24 fect, and at Chittagong 33 feet above mean sea- 
level, gradients being scarcely necessary, except in the approaches to the bridges 
over the streams and rivers that have to be crossed. 


The Railway has to be in embankment throughout its entire length, in 
order to keep the formation well above high flood-level. The only work of any 
magnitude will be the bridge over the Pheni river. 

This, according to the proposed alignment, crosses the Pheni where it is 
almost an estuary of the sea, exposed to the storm-waves of the Bay of Bengal, 
and I agree with Mr. Tlorace Bell that it is absolutely necessary to alter the 
site of this bridge, so as to cross the river higher up, where the bed will be 
better defined and the country less exposed to the effects of the storm-wave. 


With the present alignment, the funnel-shaped channel of the Pheni river 
' enables the storm-wave to attain large proportions ; and as the formation-level 
there appears to be about 5 feet below the level of the storm-wave, except 
where the line is raised in the bridge approaches, the results of a cyclonic wave 
would be most disastrous to railway works on that alignment. I[ have roughly 
marked in full blue pencil lines on the Index plan, a line which I think might 
be examined for the crossing of the Pheni river; it would cross the two 
branches of the river separately more than two miles above the present site, and 
would involve an additional length of a mile and a half to the through mileage 
_of the Railway, if the present alignment be adhered to, up to the point from - 
which 1 have marked the line of deviation. | 
_. J presume that the alignment, south of Laksam, has been adopted for local 
 veagons connected with the development of the district, but, if not, it would 
appear that a saving of about 4 miles might be effected, if the upper crossing 
. ort 1¢, Pheni be adopted, by taking the line from Laksam in nearly a straight 
line to Dewanigafj, and producing that line to the upper crossing, as I have 
taurked in dotted blue-pencil lines on the Index plan. — | 


e 
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The question of carrying the Railway through the Halda Valley, instead of 
skirting the coast, has been carefully considerdd ; and the Executive Engineer 
of Chittagong ha3 made a reconnaissance with the view of ascertaining whether 
such a line is feasible; but the crossing of the water-shed which divides the 
Valley of the Halda from that of the Pheni is attended with difficulties which 
render the cost of a line through the Halda Valley prohibitory. This crossing 
would involve at least 7 miles of very heavy work in crossing 6 steep rocky 
ridges, from 350 to 500 feet in height. The Executive Engineer of Chittagong 
proposed, as an alternative entrance to the Halda Valley, the tunnelling through 
the range about 6 miles north of Sitakund; but this entrance would appa- 
rently involve tunnelling to an extent of nearly a mile and a half in length, as 
well as an increase in the length of the through mileage, and in all probability 
a steeper ruling gradient which under the present alignment is as flat as 1 in 
300. 

Tho idea of passing through the Halda Valley may therefore be dismissed 
as impracticable. ‘he Jength of the line under the present alignment is 
128°56 miles, including the branch to Chandpur. If the upper crossing of the 
Pheni river be adopted, the length will probably be increased to 180 miles. If, 
on the other hand, the direct line vid Dewanigan} were adopted, the length 
might be reduced to 126 miles. 


The estimated cost per mile of railway as submitted by Mr. Horace Bell, 
‘the Engincer-in-Chief, stands as follows :— 


Rs, 
Preliminary Expenses . : ° ° ; ; : : 536 
Land : ; F ‘ : ; ; : ; . 8,000 
Earthwork ; ‘ ; : : ; : ; . 6,206 
Bridging . F : : : ’ : : ‘ . 11,916 
Level-crossings . : ; : ° : . ‘ 624 
Fencing. ; ; : : ‘ ‘ ~ 41,975 
Ballast. : ‘ ; : ‘ ‘ . : . 4,569 
Permanenteway . ‘ , ‘ ; ; . . 19,350 
Stations, &e. : : : . ; < ‘ - 7,310 
Workshops F , , ‘ . : : , - 2,497 
Staff Quarters. a : : ; ‘ ; , - 4,178 
Station Machinery ; : ; : ; , . 2,661 
Plant , : ‘ : , : ; . 2,649 
Steam Ferries ‘ ; ‘ ; ; : ; . 1,556 
Rolling-stock . ; ; . : , ; ; . 9,000 
Kstablishment . : ‘ : i ; ‘ » 5,727 
Indirect Charges. ‘ , : ° : : . 98,185 





ToTat . $7,325 


The principal rates upon which this estimate has been based are as 
follows :— 


Rs. A. 

Farthwork ; : | 6 12 per 1,000 c. ft. 
Turfing . . : ‘ ‘ ; 2 8 - aup. ft. 
Exeavation for foundations . : . §to 10 4 es ce. ft. 
Rammed filling : . : : 9 0 55 
Well sinking. : : ' 12 © per lineal ft. 
Concrete . : ‘ : : : 28 O per 100 c. ft. 

sf cement ‘ : ‘ : 45 0 - 4, ‘> 
Brickwork : : ; ; ; ay 0 _ be 

= in cement . ; ° : 65 0 re Pr 
Tronwork ‘ : : ‘ . 253 to 2938 0 per ton. 
Timber : : : ; : 4 4 perc. ft. 
Fencing . ° . : ° ‘ 1,750 O- per mile, 
Ballast. ; ; ° , : 8 0 per 1U0 c. ft. 
Sleepers : : »~ 8 4 each, 
Laying permanent-way .. _ 660 O per mile, ; 


Some further preliminary expenses will probably be necessary for investigating 
the question of the alteration of the Pheni bridge site.” is 
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With reference to the earthwork, I may remark that the embankments in 
some cases appear to have been graded at too low a level, but there seem to be 
some discrepancies in the flood-levels, as marked on the section, which I have 
not been able wholly to reconcile. 


I have prepared a rough diagram which is annexed to this note, to indicate 
generally the relative position of the formation, and of the high flood-levels 
between Chittagong and Chandpur. A study of this diagram will enable the 
situation to be more readily comprehended. Inan almost dead level country 
like that under consideration, it is evident that no very abrupt variations in the 
high flood-level can exist at places which are not separated by high land, or by 
artificial embankments, because the high flood level, being above the general 
level of the country, must equalise itself, unless the flood water of one portion 
be separated from that of another contiguous portion. Such a case may 
exist where the cart-road is below the railway alignment; and it, is possible 
that between the 10th and 13th mile from Chittagong the flood water may be 
held up by the road, whilst beyond the 14th mile, where the alignment crosses 
the road and keeps below it, the road cannot exert any influence in holding up 
the flood level; but there does not appear to be any influence of this character 
about mile 35, and yet in three quarters of-a mile distance there is an apparent 
difference of about 5} feet in the high flood level as marked on the section. If 
the flood level at the 36th mile be correct, it will be necessary to raise the for- 
mation level of the greater part of the embankment in the neighbourhood of 
that part by 4 or 5 feet at least. | 


Again the high flood level at the Pheni river is nearly on the same level as 
that of the formation of the embankment about 2 miles distant from the 
bridge. Again near Chandpur the formation level is shewn to be only about 
half a foot above high food level about 2 miles distant. The construction of 
the Railway will doubtless tend to increase the height of the flood level 
generally. 

In any case it appears to me that the embankments must be raised between 
the 13th and the 44th mile to a level which ae a@ minimum should be 24 feet 
above mean sea level; and between the 18th and 30th mile of the Chandpur 
branch to a minimum of 21 feet above mean sca level. The cost of raising the 
embankments to this extent will be in round numbers about Rs, 1,80,000; but 
if, on the other hand, the high flood level marked on the section near the 35th 
mile be correct, then it will probably be necessary to grade the embankments 
between the 18th and 44th mile to a minimum of 26 feet above mean sea level, 
and the additional cost of this would be about Rs. 1,20,000, making, with the 
previous addition, about 3 lakhs of rupees extra to the estimate for the earth- 
work. 

On the other hand, the rates for earthwork, Rs. 6-12 per 1,000 cubic feet, 
with turfing Rs, 2-8 per 1,000 s. ft., which will probably bring up the cost 
of earthwork to about Rs. 7-2 per 1,000 cubic feet, appears to be excessive. 
A rate of Rs.-4-8 or Rs. 5 would appear to be sufficient, and in that case the 
enst of raising the embankments would be to a great extent counterbalanced by 
the reduction of the rates. Turfiug is certainly unnecessary in Bengal, but if 
the rates for earthwork cannot be reduced, then the raising of the embankments 
to the extent above mentioned would add about Rs. 2,300 per mile to the cost 
of the earthwork. | 

_. In considering the question of bridging I may remark that the drainage 
which affects the railway may be divided into four distinct areas— 
~ Iet.—That which has to pass the line between Lakeam and Chandpur ;'— 
. 2nd.—That which has to pass into the Little Pheni river. 
- 8rd.—That which has to pass into the Great Pheni river. 
-.  ‘4ih.—The drainage from the Sitakund range between Chittagong and 
he tnd mile 
"$n the first case the amount of water that must pass the line between 
Yakeam and Chandpur is indeterminate, because the country is dead level, — 





Il 
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and any watcr that cannot pass the line will naturally flow into the Megna 
river. 

In the socond case the amount of water which drains into the Little Pheni 
is rendered somewhat doubtful by the fact that the spill waters of the Goomptee 
river may pass down between Comillah and the high ground to the east, 
and unite with the drainage proper of the Little Pheni. I think it is possible 
that it may be found expedient to prevent this contingency, by blocking off 
the spill waters of the Guomptee by an embankment running from Comillah 
to the high ground at the base of the Tipperah hills. The length of such an 
embankment could not be more than 6 or 7 miles, and the cost would probably 
not exceed Rs. 40,000 or Rs. 60,000, probably less, if existing bunds could be 
supplemented, and this cost would probably effect more than an equivalent 
saving in the bridging of the Great and Little Pheni rivers. 


Assuming then the exclusion of the spill waters of the Goomptee, the 
drainage area of the district supplying the Little Pheni river must exceed 300 
square miles, but it is probable that any surplus water that could not be taken 
by the Little Pheni bridge would flow into the Great Pheni river, so that the 
Pheni river bridges together should be capable of taking the whole of the water 
from the drainage areas combined. 


I'he atlas sheets, however, do not clearly define the catchment areas of the 
Pheni river, but, as far as I can ascertain it, the catchment area will not pro- 
hablv exceed 1,000 square miles, making, with the catchment area of the Little 
Pheni river, a total of about 1,300 or 1,400 square miles, which, according to 
Dickens’ formula (D = 825 M'), will givo a maximum flood diseharge of from 
180,000 to 190,000 cubic feet per second. Assuming for this a velocity of flood 
discharge at 5 feet per second, we shall require an area of from 386,000 to 
38,000 square feet, and this, with a mean depth of 20 feet in high flood, will 
require 1,800 to 1,900 lineal feet, or say 18 to 19 spans of 100 feet each. 
Mr. Horace Bell has provided 24 spans of 100 in the estimates for the Great and 
Little Pheni bridges, so that his provision will probably be sufficient. 


A final decision on the question of the waterway to be given at these 
bridges must, however, await the further investigation of the proposed alterna- 
tive site; meanwhile the estimate of Mr. Horace Bell for them may be provi- 
sionally accepted. 


It may possibly be desirable to prepare alternative estimates for the Pheni 
bridge with 100 feet spans on wells and for 60 feet spans on cast-iron screw 
pie piers. 

Between Chittagong and the 42nd mile the drainage is toa great extent cut, 
off from the coast by the Sitakund range; consequently the whole drainage area 
intercepted by the railway on this length cannot far exceed 100 square miles, 
representing a maximum flood discharge by Dickens’ formula of about 26,100 
cubic feet per second, which, on the assumption of a flood velocity of 5 feet per 
second, would require a discharge area of about 5,250 feet. The quantity pro- 
vided I make out by rough calculation to be approximately about 6,400 square 
feet, which would appear to be sufficient. 


The raising of the embankments will increase the cost of the bridges some- 
what, but not to any serious extent, because the majority of the bridges are 
already in raised embankments. 7 


The amount provided for fencing appears to be low, and will, I believe, 
require to be increased. The amount provided for stations appears, on the 
other hand, to be excessive; but it provides for a Jetty at Rs. 2,650,000, Ware. 
houses at Rs, 1,25,000, and General Offices at Rs. 1,80,000. The Jetty and 
Warehouses will probably be undertaken by the Chittagong Port Trust, and if 
so, need not be included in the cost of the Railway. ‘Ihe General Offices 
should be a charge divided over the whole of the Bengal-Assam Railway system. | 


The amount provided for the workshops appears to be more than necessary,» 
for although it may be decided to construct general workshops for the system, at. 
Ch ittagong, yet the cost of such shops should be divided equally.over the. 


whole cost of the system, 
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The amount provided for Staff Quarters and Station Machinery appears 
to be excessive, and the necessity for Steam Ferries, as an integra) portion of 
this railway, is not apparent. The amount of Rolling-stock is high, at all. 
events for the first opening of the line before the traffic has developed, and as 
the bridging, with the exception of that for the Pheni river, is of an insignifi- 
cant character, I think the amount of plant might be reduced. The works 
generally, with the exception of the Pheni Bridge, might be pushed through in 
a very short time, so that I think the establishment wouid bear reduction. 


Taking into consideration the points above mentioned, I should be disposed 
to place the estimate at the following mileage rates :— 


| Ra. 
Preliminary Expenses . : ; : : 600 
Land ; : ‘ : ; : . 8,000 
Earthwork . : : ‘ ; ; . 6,500 
Bridging . ‘ ° . ' ; : . 12,000 
Level-crossings . ; ; ‘ ‘ a 600 
Fencing. , : ‘ : , , . 2,800 
Ballast . . . . e ° ‘ . 8 ‘ 4,700 
Permanent-way . ; . ; . . : . 19,500 
Stations, &c. : : : ; ; ; . 2,000 
Workshops . ‘ ‘ , ‘ ; : . 2,000 
Staff Quarters. : ; : ; . ; : . 2,500 
Station Machinery ‘ , - 1,500 
Plant : ; ; ‘ : , ; ; - 1,500 
Rolling-stock : ; : : : ; - 8,000 
Establishment ; , . ; ; » 4,000 
Indirect Charges . ‘ : . : F . 93,000 





TOTAL » 74,200 
T visited Chittagong in November last on my way to Burma, and I then for ned a 
very favourable opinion of it as a terminal port for the Bengal-Assam Railway 
svstem, and as a means of developing the rich district of Eastern Bengal ; the 
port is well sheltered by a double bend in the river, and the large increase, 
which has of late taken place in the traffic of the port, proves that its advan- 
tages are beginning to be appreciated. 


[7th August 1887. ) GUILFORD L. MOLESWORTH. 
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GOVERNMENT OF INDIA. 
DEPARTMENT OF FINANCE AND COMMERCE. 
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SUPPLEMENT TO THE STATEMENTS OF PRICES CURRENT (RETAIL) @F FOQD-GRAINS FOR 
THE and HALF OF ‘JUNE 1887 PUBLISHED 1N PAGE 970 OF THE SUPPLEMENT TO THE 
“GAZETTE OF INDIA,” DATED 23rd JULY 1887. 
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Ek. T. ATKINSON, 
Uffe. Scerclary to the Government of lidsdae 


DEPARTMENT OF FINANCE AND COMMERCE, 
(Statistical Branch). 
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GOVERNMENT OF INDIA, | 
REVENUE AND AGRICULTURAL DEPARTMENT. 
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WEATHER SUMMARY FOR AUGUST, 1867. 
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As in the previous month, the weather during August was of the normal! 
monsoon character. In fact over Northern India, owing to the increased 
strength of the current from the Bay of Bengal, the rainfall was heavier and 
of greater extent than during July, and those districts of the Punjab, where 
dry hot weather had previously prevailed, have during August received fairly 
abundant rainfall. As a general rule the precipitation has taken the form of 
steady continuous rain, and not only have there been no breaks in the rains 
of any Importance in any part of India, but the exceptionally heavy local falls, 
which characterize the weather of some years at this season, have been 
exceedingly few during the present August. 

Zhe monsoon.—At the commencement of the month the monsoon current 
on the West Coast was exceptionally strong, and westerly to south-westerly 
winds of more than normal strength were blowing over Kajputana, the Berars, 
Central India, and the Central Provinces. This strong current held until 
the 7th when the wind decreased quickly on the West Coast, south of Bombay, 
though it continued to blow very strongly across the Cutch and Guzerat Coasts. 
This decrease proved, however, to be only temporary, and disappeared as 
quickly as it had come, so thet, by the morning of the gth, the monsoon current 
was above its normal velocity along the whole West Coast, though more se 
between Bombay and Kurrachee than along the Peninsula Coast. These strong 
steady monsoon winds continued to blow all along the West Coast and far 
into the Central parts of the country until the 28th, when the current became 
weaker on the Malabar and Bombay Coasts, and the wind directions there 
exhibited a slight northerly element. In Sind and Cutch there was no 
change. These conditions lasted until the close of the month. 

The Bay of Bengal current was, on the whole, much less steady than that 
from the Arabian Sea, but was much stronger and steadicr and extended further 
inland, than was the case with the same current during July. The month 
commenced with a well-marked southerly wind blowing fen the Bay acrosg 
Arakan and East Bengal and an easterly wind over Assam and North Bengal. 
By the 2nd the current from the Bay had become more distinct. A strong 
southerly wind blew across the Bengal Coasts, backed to south-east and east in 
North and West Bengal, and with that direction penetrated up the Gangetic 
plain to the Punjab. These favourable conditions continued only for a day or 
two, when the monsoon current again became fecble and unsteady, and westerly 
winds from the Arabian Sea advanced into Bengal, and the Bay current instead 
of travelling north-westward was deflected towards Assam. On the trth westerly 
winds more or Icss disappeared from the Gangctic plain, and normal easterly 
and south-easterly winds reappeared. These conditions lasted with occasional 
interruptions until quite the close of the month, and it ts probably to_ this 
favourable easterly current that the general and abundant rain over Upper India 
is mainly due. ji 

Pressure.—The mean barometric pressure of the month 1s below the August 
average at several stations in Southern India, and at a few in Sind and in 
Burma, but elsewhere it is above, the greatest excess being in Bengal. 
Pressure has, as a rule, been very steady during the month, and the absence of 
any considerable storms is probably the cause of the gencrally high barometer, 
which has prevailed. | | 

'Storms.—As mentioned in the preceding paragraph, no storms of any 
magnitude have traversed the country during the month, but small local 
depressions have frequently formed, giving a cyclonic circulation to the winds 
in. their neighbourhood and more or less heavy rain. On the 1st a well-marked 
disturbance was shown lying between Calcutta and Burdwan; this disturbance 
subsequently. travelled north-westward to Benares where it filled up. On the 
s6th'a feeble depression. was formed over the head of the Bay, whence it advanced 
‘qwest-north-west. towards the Ganjam Coasts, which it crossed on the morning of 
‘the 19th. It gave heavy rain to some Coast stations, but was, on the whole, a 
‘smal and unimportant-disturbanee. It reached Raipur on the morning of the 
* peith,. ater which it filled up. On the aist there were indications of the formation 


a 
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of another ieguihins < in the north-west angle of the dias This disturbance 
subsequently travelled on a north-west course as far as Agra, where it also filled 
up. Other shallow depressions have appeared in different parts of the Indian_ 
area during the month, but they have all been of small size and intensity and 
Exc eedingly short-lived. 

Temperaturc.—Vhe weather generally has been cool—only at a few places in 
Burma, Lower Bengal, Assam, and the south of the Peninsula, and at the stations 
of Jac obabad and Multan has the mean temperature of the month exceeded the 
average. In all other places the mean temperature has been below the normal. 
In parts of the North-W estern Provinces, Rajputana, and the Punjab the def- 
ciency was between 4° and 5°, 1n the Central Provinces and Central India about 
2°, and elsewhere generally between 1° and 2°. Inthe Indus Valley the day tem- 
peratures continued high, the mean maximum ai Dera Ismail Khan being 102'8° 
and at Mooltan too's”. 

Humidtty.—Humidity was above the average, except in East and Lower 
Bengal, Sind, and Malabar Coast. 

Rain,—Rain fell in all parts of India during the month. In the Derajat, 
in Sind, and in the extreme south of the Carnatic the amounts were small, in 
several instances not exceeding 1 inch, but the general distribution and extent of 
the rainfall during August was an improvement on that in July. In the Punjab, 
the North-Western Provinces, North Bengal, the whole of the Central parts of 
the country, the Konkan, Mysore, the Carnatic, and Ceylon the total fall was in 
excess of the average, while i in Behar, Assam, Burma, Lower Bengal, Orissa, and 
the Deccan there was a shght, and in Sind, Guzenit, and Malabar a considerable 
deficiency. 

Exceptionally heavy falls of rain occurred at Chittagong (83 inches) on the 
8th, at Allahabad (7} inches) on the gth, at Ludhiana and Jullundur (6 inches) 
on the 14th, at Fyzabad (6 inches) on the 17th, and at Mussoorie (18 inches) on 
the 21st and 22nd. 

With regard to the seasonal fall the report for the last day of August shows 
that since June 1st there has been generally deficient rainfall throu ehout Burma, 
Bengal, and Assam, and the cast of the North-Western Provinces ; an excess of 
rain over the remainder of the North-Western Provinces, Rajputana, the Central 
parts of the country, and the Punjab, except the stations of Peshawar and Mool- 
tan, a deficiency i Malabar and Mysore, an excess in Bombay, a deficiency in 
Sind, and irregular variations in Madras. 


The following table shows the amount of rain and the difference from the 
average, during the month of August, 1887, according to districts as far as is 
indicated by the pera pul peo 
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Stations, for August. | August, t 37 
pial aeRO etnies es pete, <a ee en eae cael Ree en, g ee a eens fee eenceaietee! 
Panjab, West 7 5°79 + 2°33 

” — iKast 6 8°47 + 5°06 
North-Western Provinces, T rans-Gangetic 14 13°00 + 5:63 
| - Cis-Gangetic 7 8-92 ob O45 
Behar rn 4 1O 12 — 118 
Northern Bengal 3 18°G6 + 2°66 
Assam ~Cachar 5 14°34 ~~ 146 
Lower Bengal--Chatia Nuesur 7 13°Y9 —~ 0°46 
Orissa— Northern Circars 6 S54 — 0°36 
Central Provinces, South 7 | Lt'y4 “+ 4°24 
Berar—Khande sh aes cas 3 5°88 + 0°39 
Rajputana, Central India—Saugor and Narbudda oe Sei TO 1t12 + 4°48 
Sind—Cutch es , 4 2°12 om FIA 
Guzerat 4 8°46 a 4°52 
Konkan 4 T4'ag + o'8g 
Deccan—Hyderabad a ks] 582 — O26 
Malabar std bes is 5 19°49 —— 7°56 
Mvsore—Bellary ae vanes ve 6 4°22 + 1°66 
Carnatic Ke e g ; + 114) 
Lower Burma bee ers o 7 22°83 2 a 385 
Ceylon se a 2 4°87 + 0°62 

W. L. DALLAS, 
SIMLA, 5th September, 1887. for Meteorological Reporter to the 


Government of I ndia. 2 
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Weather Review of India for the week ending the 31st August,. 1887. 


——e ee me 


The meteorological conditions of the past week have been such as js 
normally experienced at this period of the rains, that is, the weather has shown 
a slight but general tendency to improve, and both the extent and amount of 
rainfall has slowly decreased. The monsoon currents on both sides of the 


Peninsula have been fairly steady, but the amount of moisture they have 


brought up has apparently been relatively slight and the weather generally has 
been showery rather than wet. 

On the 25th strong monsoon winds continued on the Bombay Coast, more 
particularly in Guzerat and Cutch, where, owing to the indraught towards the 
depression near Jhansi, winds of from 12 to 16 miles per hour were experienced. 
Most of the rainfall connected with this branch of the monsoon fell over the 
region traversed by this portion of the current, and amounts exceeding an inch 
were reported from Neemuch, Deesa, Mount Abu, and Ajmere. There was 
very little change on the following day, though except at Mount Abu the rain- 
fall was lighter, On the 27th there occurred a sudden rise in the velocity of 
the winds at the Ceylon stations and in Malabar, but elsewhere inthe West, there 
was no change of importance. The weather was showery, but no heavy 
falls of rain were reported. The report of the 28th showed that except on the 
Sind Coast, where the wind had an average velocity of 19 miles per hour, the 
monsoon on the West Coast had become much weaker and at the same time 
veered towards North-West, both indications of the growing unsteadiness of the 
current. Notwithstanding this weakness fairly general rain fell in Bombay and 
the Central Provinces, and some heavy showers in Central India and Rajputana. 
Jeypore received 35 inches, and Nowgong and Hoshangabad over t inch. On 
the 29th the monsoon current had become steadier again, and was quite up to its 
average velocity all along the West Coast. It had given general rain to the 
Central Provinces and Bombay, and some heavy showers to Central India and 
North Madras. The principal falls were Neemuch and Masulipatam about 
3 inches, and Goa and Karwar about 2 inches. Onthe goth winds fell lighter on 
the Bombay Coast, and again exhibited a tendency to veer to North-West. Locai 
heavy showers cecurred at some places, but, on the whole, the area of rainfall 
was restricted. Onthe 31st there was but little change. A striking feature 
about the West Coast monsoon during the past week has been the great steadi- 
ness and strength of the wind on the Sind at Cutch Coasts. 


In the Bay of Bengal, as was the case last week, the monsoon current has 
suffered several interruptions. On the 25th astrong current was blowing from 
the Bay into Bengal, and showers were reported from Burma and Assam, but 
anly shght rain in Bengal. These conditions continued during the 26th, but on 
the 27th a slight depression was developed at the head of the Bay occasioning 
a feeble cyclonic circulation of the winds at the Coast stations, with moderate 
rain and light unsteady winds in North Bengal, and Behar with no rain. By the 
next day the depression had disappeared and south-easterly winds of light force 
were ae ie in Lower Bengal. In consequence of this change moderate 
rain was received over the whole of Bengal and the cast of the North-Western 
Provinces. On the 29th the wind increased without altering Its direction, so that 
a strong set blew up the Gangetic Vallcy, and several places in Northern India 
recetved heavy showers of rain. There was very little change on the 3oth, but 
the winds were rather hghtcr and some paris of Northern India were without Tain. 
On the 31st the monsoon current from the Bay and up the Gangetic plain was 
light and unsteady, and light local showers only were received in Burma, Ben- 
gal, Behar, and the North-Western Provinces. 

The weather in Upper India has been very unsettled, Continuous rain has 
nowhere been experienced, but heavy local showers have alternated with. periods 
of fair weather, On the 27th, Murree received 17 inches and Rawalpindi 23 
inches; on the 28th, Allahabad received 2} inches; Bareilly, Roorkee, and 
Ludhiana over 1 inch; and on the 29th Mussoorie received g inches, while the 
weather on the 25thand 26th, the 3oth and 31st was generally fine. 
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Pressure has been above the average of the month everywhere, . while 
temperature, on the contrary, has been almost equally generally below it. The 
greatest deficiency of temperature was at the Punjab hill stations and tn Rajputana, 

where it considerab y exceeded 2°. The amount of moisture in the atmosphere 
was generally in excess of the normal. | | 


Regarding the rains as a whole, the report for August the 31st shows that 
since the 1st of June there has been general but comparatively unimportant 
deficiency in Bengal, Assam, and the east of the North-Western Provinces, and 
a considerable excess in Oudh, the west of the North-Western Provinces, and 
the Punjab, except the Indus Valley. In Sind and the south of the Peninsula 
the scason’s rainfall is also short, butt over the whole of the Central parts of the 
country and the Bombay Coast the rains have been exceptionally heavy. The 
following table gives for a few represcntative stations the amount of rain since 
June ist, the average for the same period, and the difference : 
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Total Rainfall 
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Stations. since June June Ist to Difference. 
ist, 1337. August 31st. 
| 

Akyab 10944 133710 — 23°66 
Saugor Island ve 41°03 | 43°13 — 2°19 
Calcutta 34°89 38°76 ~—— 3°87 
Ohubrt 4t25 | 51°38 —10°63 
Purneahb 34°12 | 41°05 | — 6°93 
Gya 20°69 | 29°73 | — 3°04 
Allahabad 35°04 26°15 | + 4°89 
Meerct — : ee 19°05 18°53 + 047 
Delhi : as 31°30 17°18 | +1412 
Lahore sh 14°89 1I-10 + 379 
Peshawar 1°94 4°92 — 2°98 
Cochin 54°82 72°21 —17°39 
Ratnagiri se 88°47 84°49 + 3:98 
Bombay ei 72°34 86:99 + 15°35 
Poona me 10°87 17 32 — O45 
Surat 35°06 30°48 bt 4°78 
Khandwa 27°60 23 30 + 430 
Nagpur 40°61 a9 98 + 10°64 


FL a Ne en ie Soa Tn AS a RR NN Ry oS «i AE itt SR 


The concluding table gives the total rainfall for the past weck : 
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Divisions. No. of Stations. Total Rainfall, 
Burmah 6 15°53 
Bengal and Assam 15 27°44 
North-Western Provinces and Oudh oe 9 20°55 
Punjab 6 7°53 
Hill Stations 5 17°47 
Ceylon 2 | 172 
Malabar Coast 5 12°31 
Bombay 9 23°41 
Berars and Central Provinces 10 13°06 
Guzerat and Central India 6 16°45 
Sind—Raj putana 3 14°17 
Madras 13 21°42 
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Average Rainfall, | 
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W. L. DALLAS, 


SIMLA, and September, 1887. 


~ 


for Meteorological Reporter to the 
Government of 


& . 


E.C. BUCK, 
“Secretary to the Government af | Pudi. 
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GOVERNMENT OF INDIA. _ 
REVENUE AND AGRICULTURAL DEPARTMENT. 
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REPORTS ON THE STATE OF THE SEASON AND PROSPECTS OF THE CROPS FOR THE 
WEEK ENDING 8th SEPTEMBER, 1887. 


Pape ene 


GENERAL REMARKS.—Rain in varying quantifies has fallen throughout the country. The 
falls were lightest in the Punjab and Bombay. 


The sharif crops are generally thriving everywhere, thongh in some Provinces, siteon in 
Rajputana, the Central Provinces, and the North-Western Provinces and Oudh, they have been 
injured by excessive rain. 

Operations for the rahe season have commenced in Bombay, the North-Western Provinces 
and Oudh, the Punjab, and the Central Provinces, 

In Madras, Mysore and Coorg agricultural prospects are generally satisfactory. 

The rice crops in Bombay, Bengal, the Central Provinces, Assam, and Burma are on the whole 
promising, though more rain would be beneficial in places. 

Sugarcane is doing well in Bengal and Assam. 

The public health is gencrally good in all Provinces, 

Prices are rising in Mysore, Elsewhere they remain fairly stationary. 


wees; seme ree tem has shee - oe > 


Rainfall for week 
under report, 


Presidency or Province 


and istrict State of agricultural prospects. 
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| 
| 
Madras— (Sept. 7th.) 
Bellary ; F a. verage last week | Standing crops generally good, but young early crops withering tn 
' osinee revised, “Ogg; partsal one taluk. Cholera decreasing m tour and catte-disease 
Wins week, “BS, , Increasing in two taluks, 

Kurnool! ‘ * sa Average 2°43, | Standing CLOTS: good Small-pox iW two, and caltle-disease 

| decreasing in four tatuks.  Sheht cholera, 

Ganjam ‘ , | Average 2°05 i Agricultural operations nearly compicted.  Small-pox and feverin 

} six, and catde-disease increasing’ in seven divisiuns. Stight 
cholera, 

Kistna ; . o! Average 2°27 | Agricultural operations progressing. River 6-3 feet over Anicut. 

slight fever, cholera decreasing in two, and cattle-disease 
i increasing in four tainks, 

Chingleput (Madras) Average 1°60 ) Standing craps fair. Harvest paddy, outturn middling. Smali- 
; pox in one, cholera in two and cattle-disease increasing in five 
; taduks. 

Coimbatore . ; Average ‘52 | More rain wanted. Standing crops generally good, bul cholum 
| affected by insects in one taluk. Tarvest dry geains, outturn 
| aboveaverage. Mever in one taluk, 

Tanjore : ‘ .) Average Jast week | Standing crops generally good, but require more rain in parts of 


since revised, 1°57; : Onetaluk. Harvest cri and gingelly, outturn below average. 
this week, 2°16. { = Catth -disense increasing in two tiuks, 
Average last week | Standing crops fair. Catthe-disease in one taluk, 
since revised, 1°22; | 
this week, 1:60. . ; _ 
Average 1°48 | More rain wanted. First crop paddy ripening. Harvest paddy, 
/  outturn average. Slight small-pox in seven, fever in two and 
catticedisease increasing in three taluks. 
2°82 Harvest of first crop paddy almost over. Fever in parts, 
General Remarks.—General prospects fair. 


7 


‘ .{ River at Kotrion 5th, 16 feet Sinehes against 18 feet 3 inch on 
same date Iast year. Avar?f crops injured in Shahbandar 
taluka by turdes and rats. Fever in nine and cattle-disease in: 

; one taluka. Wheat, red tice, and bayrt in Karachi 22, go and 
32 and in Tatta 22, 34 and 34 pounds per rupec, respectively, 
Khartf cultivation in progress. Fever in six and slight cattle- 
disease in three talukas. ‘Jowars in ears in Kandiani attacked 
by insects. River falling rapidly, beight at Kotri on sth, 16 
fect § inches against 18 feet 1 inch on same date last year. 
Wheat 24, soward 36, bayrt 33$, white rice 18 and red rice 26 
pounds per rupee. a *< . 

‘40; total 24°48 =| Rain throughout the district. Standing crops good.  Cattle- 

is disease in Gogha, Parantej] and Daskro) talukas. Seven cases 

| of cholera in the city, of which 5 were fatal, Wheat 28 and 

a 8 bayri 29 pounds per rupee. . 7 nas 

* yBo; total 43°72 | Public health fair. Standing crops in gaod condition. Biuyrs 26, 

: oo wheat 19, and rice 30 pounds per rupee, 


Madura i j . 
Malabar ; i ? 
Travancore . ; 


Bombay~— (Sept. 7th) 
Karachi : ; 


* . 
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Hyderabad . ’ «| Rain in three talukas 





. + 
’ 
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Ahmedabad . er 


. we aes . - wie ae ; A 
: arodai“as ae oe 
ies 7 : é 





: tee HE wee a . ” - . ; 
Fe mreninpamhecred + natty ten al airy aad ane Ly me Riedl reals, + enn a Ron Nara Ae RAT Na oe 
. etenatiaemeigenmeta ial tegeatonanenpanmcinb iar tee Vy pray maple ama ee Rs ee neratytemantina ot epider ay ah A a i gaa 
a WH aS SME py, Ove ve A ; ; : — . 
oN at Te ba wpe Fee hs 1 - : © yi, F 


chee 





8 rem BRC re anda Hf far are manners 1 eee me ee 
Sa ON! + erp er date eden: a P  emnthinn Hey tem Pmermas b 
» . 








a. 
# 1 


a 


1290 SUPPLEMENT TO THE GAZETTE OF INDIA, SEPTEMBER 10, B87. 


he em Ty A Ay pee reenter a ee wa i ee Ammar 17 rrontrte—tmtieeiratememanenritai tetas Stegner plier -ntaretitntt ene yp Ahad “rate ii yearly Hata A FO 
Kita Cai wee me a et te: re nr Na WA err erent ttehelY rain, | 
































Presidency or Province Rainfall for week + ote 
and District. under report. Sater apAcullural pro pects: 
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Bombay-- conid. . 7 
Surat. ° . » | Rain in nine talukas—| Weeding progressing. Fowart and cotton crops suffered in places 
naximum in Pardi, from excessive moisture; other standing crops healthy. Cattle 
3g0 and minimum healthy. Fever in Bardoli and Jalalpur. Cholera in Bardolij |. 
in Chorasi, 41. Chikli and Bulsar talukas, 6: cases, 25 deaths. Fowarr 32 and 
might 43 ounds per rupee. 

Nasik : . -{ Rain maximum in} Sowing and transplanting completed. Crops healthy.  Udid and 
| Igatpuri, 4°87 and hhurashnt crops damaged on account of excessive rain in Peint. 
| minimum in Din- Land being prepared for rabi SOWIE. Rain wanted in Sinnar 
, dori, 07. and Baglan. Want of fodder is felt in Sinnar and Baglan. 
| Cholera in Nasik, Chandor, Nandgaon, Malegaon and Bagian, 
| tolal attacks 124, ‘deaths 52 

Colaba (Bombay). " Rain every day, | Abnormal temperature rose from 4° cool on gist ta 1° cool on 3rd 

excepton 6th; total} and was a7/ trom qth to Oth. Vapourin aig normal. Abnormal 
: of week, 2°98; total wind easterly on gist August, and Ist, 5th and 6h September ; 
| to date, 73°97, being wind normal on all other days. Thunder and lightning on gust 
340 above aver- August, 
i age. | 

Poona . ‘ ‘ wis : : 5 .| No report received. 

Ahmednapat . cogaoh, 3°32; Ko- | Aharif crops generally fair, except in Karjat and Sangamner, 
| partyaon, 180; Roe; where rain is much needed. Rab sowings begun in Nagar 
i Wu, 1335 and in | only. Cholera attacks 255, deaths 113. Buyrt 96 and sowars §7 
| Shrigonda, §2; very| pounds per rupee. 
she@ht rain tn five | 
1 and none in two 

talukas, 

Sholapur , . Sholapur, Px 7 3 Rarsi,) Aharif crops doing well. Rubi sowing in progress. Rain re- 
! “273 Karmila, “213 | quired in Maliras and Warmala talukas. Cholera cases go, 
) Madha, ‘$8; Pan-| fatal 34. Fowart 583 and bayrt 52) pounds per rupee. 
| dharpur, 2 2 36: : Sane 

gola, ‘8s; and Mal- 
siras, ‘OS. 
Dharwar. . » Rain at all stations, | Young rice, foward and minor crops withering for want of rain. 


except Navalgund, 
Ranibennur ut 
Kod talukas, and 
Nargund and Mun- 
darghi Pethas, 
varying from 1 1) | 
in Gadag {9 "Os in 
;  Eabu. 
Kanara ; ‘ » Rain in Karwar,; Rice crop healthy. Slight cattle-disease in’ two talukas and 
1 4005 total ae 22; Mungod Petha, Common rice in Karwar and district average 
} Wirwatti, 2° Suis: IT seers per rupee. 
‘BOs and Talal, 
{ 
i 


Heavy showers urgently required both for standing crops and 
for sowing of cotton. Slight cholera in Nargund, Ba. ikapur 
and K: ighatgi, and slivlt catde-disease in| Dharwar. JYoware 
50 and rice 24 pounds per rupee. 


wm eee tee 
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Rajkot . . 2; 2°775 tulal 26°81 Weather hot and cloudy. Preyatling discases——-fever and bowel- 

compk ints ; one cholera case in Navan: iwair, Wheat 23, bayri 24 
and powders 28 pounds per rupee. 

General Remarks. —Rain in most districts, more sull required in 
parts of the Deccan and Southern Mahraita Country. Crops 
suffering from insufficiency of moisture in paris of Shikarpur 
and Upper S nd frontier, and damaged by rats and insects in 
parts 0. Karactu and Hyderabad, and by excessive moisture in 
varts of Gujarat and Nasik. Scarcity of fodder in two talukas 
af Nasik. Rubi sowing in progress in parts of four districts. 
Cholera in parts of seventeen, cattie-di-ease in parts of thirteen, 
tever in paris of eleven, and small-pox in parts of four districts. 
Cholera ceased in Baroda. 


Weather hot. Aus harvested, outturn good. Aman still bein 
transplanted. Prices high. Cholera reported, public healt 
otherwise good. 


| 
| 
| 
| 
' 
i 
| 
| 
i 
| 
| 
! 
| 
| 
| 
Bengal— (Sept. 7th) | : 
Chittagong (Sept. 6th) ‘04 


Dacca . , us] “O4 Prospects uf crops continue good. Harvesting of jute continues. 
; Aus nearly reaped. Transplanting of winter rice still going’on. 
Public health good, 
24-Pergunnahs (Calcut- 1°06 Prospects of avs, jute, and sugarcane good, ihéee of aman not $0 
ta). favourable far want of rain. Harvesting of aus continues. : 
Transplantation of aman going on, Public health fairly good. 
Khooina : : : 291 Weather hot. Occasional rain. Transplanting of aman conti- 
nues slowly for want of rain. Aus being harvested. Public 
health fair. 
Moorshedabad . , 1'95 Weather hot. Rain at intervals. Harvesting of bhados. paddy 
‘ almost over. Anum growing well. Sowing of tf! commenced 
in some places. Sugarcane and jute pragressing. Public 
hea'th good. , ee ne 
Pubna . ‘ : i a'Br Weather seasonable. Rivers risen. Prospects of crops dnd 
| general health good. 
Dinagepore . ee 8-40 Rain on six days, heavy on 4th. Bhadot and jute being harvested, 
Transplantation of amu nearly completed, © i 
Rungpore. . é 7709 Prospects of crops fair. Fever prevalent. ~ a a : 
Midnapore . : ’ 1°65 Prospects of crops good. BEA eS 
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Presidency or Province Rainfall for week S 
ae aici. under report. tate of agricultural prospects. 
Bengal—conid. , 

Burdwan bea; : - 2°44 Winter rice now suffering much from deficient rain in Culna and 

Cutwa, elsewhere prospects youd. Autumn paddy being cut, 
. ; Outturn fate. Cholera and fever continue in Sudr. 

Bhagalpur . ‘ . 99 Bhadot harvest yiciding fairly. Late rice doing well. 

Purneah : : : 709 All crops duing well. Bhado? yiving fair outurn. Aghant being 
transplanted Rivers high = Health bad. 

Durbhanga . . ° 3°69 Bhadot harvest continues. Rice transplantation still going on. 
Prospects very favourable. Pablic health generally good, but 

fever reported. 

Chumparun . , . 7°33 Prospects of crops good. Rain of the week has much benefited 
them. Prices stationary. Public health fair. 

Paina . ‘ ‘ ; 15 Harvesting of dhador crops still poing on. Rain wanted fur paddy 


crop. Crops on dearalt lands tn) Dinapeve subdivision have 
suflered from floods of the Soane and Ganges. Cholera still 
reported froin Behar and Dinapore, but decreasing. 
1°65 Bhadot being harvested. — Prospects of paddy better than last 
week. More rain wanted. Cases of fever have increased. 
Cholera sill reported. 


Gya : ‘ . ° 


Hazarcebagh ‘ »| Good rain at Head-! Want of rain reported from several thanas. Indian-corn being 
quarters and neigh- harvested. Rice and other crops duing well. So far general 
bourhood., health fair. 

Cuttack : ; ‘ 17 | Beals heing reaped with moderate outtucn. Prospects of sarad 


good, but more rain wanted. Cholera still continues. 

General Remarxs.— Heavy rain reported in the northern districts, 
but showers only in the rest ot the Province. More ratn much 
needed for aman crop in many parts. Transplantation net yel 

| quite fimshed. Aas, jute, and ojher autumn crops are being 
harvested with general outturn, Sugarcane promising. Gene 

| raf health fair, though in some dritricts fever hi cholera 
| reported, 

{ 

| 

| 


| 

| 
N.-W. . Provinces and | 
Oudh -- (Sept. 7th) | 


Benares (Sept. oth) Average Igo Weather bright. Agricultural prospects fair. Supplies plentiful. 
Prices steady. Health yood. 
Ballia o Sth) | Eleavy rain on the | Weather cloudy. Prospects favourable. Market steady. General 
4th, health goud. 
Gorakhpore( 5, ‘is ) | 130 at Sadr Prices stauonary. Cholera has nearly disappeared. 





Fyzabad ( » oth) Averaging 4°10 | Khartf crops promising. Weeding in progress. Supplies ample. 
| Cholera disappearing. Saght cattle-di case. 

Lucknow (5 3th) 4°10 at Sadr | Break much necded. Supplies sufficient. Prices steady. Cholera 
nearly disappeared. Condition of cattle good. 

Good rain all over| Prices shybtly rioing. Cholera still lingering.  Cattle-disease 


Rai Barelli { ” ” ) 





| * 
| the district, a break reported trom some villages. 
wanted now. 

Partabgarh ( , 6th) | Heavy rain | Kharif somewhat injured by excessive rain, Prices rising. No 

| cholera. 

Allahabad ( 3 2 Average 2°50 Fowart and cotton shyhtly damaged by eXCcssive rain, otherwise 
7 crops looking well, Markets well supplied. Prices stationary, 
| A little fever, but cholera has almost disappeared. General 

health good. . : } 

Cawnpore ( » »)| Rain in all, but one | Crops in jowlands injured by continuous and heavy rains. Rabi 

tahsil from *20 to; ploughing commenced in places. Prices of wheat and gram 
1°go. | slightly risen. Cholera abating, fever in two and cattle-disease 
in three parganas. — _ } 

Farakhabad ( ” »” ) Averaging Ira Crops theiving except in lowlands. Maize and indigo ssneete 

Supplies ample. Prices rising. Cholera decreasing. Some 
. fever and aguc in places. Cattle-discase in one tahsil. 

Sitapur (» » )| Good rain has fallen we prospects are favourable. Cholera suill lingers in two 

tansits. 

Baretily orn ») Ample rain Crops in excellent condition. Prices slightly lower. Slight cholera 

: in two villages. General health of men and catule good. 

Banda = ( » Sth) Rain abating Weeding of Aharsf crops and ploughing for rab: going on. 

1a | Prices stationary. Cholera disappearing. Fever prevalent. 

Kumaon (» Sth). : ° . Crops in excellent condition. Prices falling. Cholera: has-ceased, 

| Health good. Cattle-disease almost ceased. 

Agra (Cw ~—sO5th) | From 4°20 to 580. | Kkarif erops mach injured and rab: ploughings delayed by heavy 
! and coytinuous rain. Puices steady. Cholera decreasing, — 

Jhansi C } Heavy rain Crops doing we'l on light rey ie injured nar Glick: cole paces 

a | 


! rising. Cholera disappearing. Some fever reported. at 
Meerut (( 6th) | General rain from | Break now commenced. Some damage to kharif crops fron 
— = ei 1°60 to 4°40. excessive rain reported. Slight rise in prices. Cholera and 
7 fever sull prevalent. | 

General Remarks.—Again the rainfall has been ample and in 
some districts the crops have been injured by excessive moisture. 
Weeding of kharif going on; rabt ploughing commenced in 
places. Agricultural prospects promise well. Supplies ample 
and prices fairly steady. Public health generally good. Cholera 
is fast disappéaring. Outside the Meerut division fever is 

reported and slight cattle-disease. 


: . 
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Presidency or Province 
and [)istrict. 


ene tee ee ene ree 


Punjab— (Sept. 7th) 
Hissar (Sept. Oth) . 


bellu ; ‘ : 
Umbatia : : . 
jullundur. ; 
kerozepore |. P i 
ATIEMSAT : es : 
Sialkot ; : : 
foal ¢ . 

Mouitan : , 

Raw Suipenrady 4 : . 


Shahpur : ; 
Dera tsniatl Khan 


Peshawar : ‘ ; 


Centra) Provinces — 


(Sept. 7th } | 
Nag pac . : : 
Jubbubpore . ; 
Sauyor ; : , 
Seun : : , 


Hoshangabad . 


Khandwa ¢ A 
Bilaspur : : 
Raipur , 


Sambalpur. , 


Burma— (Sept. 7th) 
Akyab (Sept. 3rd) 


Bassein : ‘ . 
Rangoon. - 


Autharst (Moulmein} 
(Aug. 27th) 


” (Sept. 3rd. 
Tavoy . ‘ * 3 
Pegu. : ‘ . 
- Henzada , : ‘ 
Prome . : : , 


Toungoo . . , 


« 
. 
* 


Thayetmy o 
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Rainfall for week 
under report. 
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State of agricultural prospects. 
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3°83 

75 
so 

1°10 

#20 

Slight raiu 

1°70 

roo 

Rain bas fallen 


1 a re ee EL REE ah RT HRCA AAR 


Slight rain 


w Ls 
yw 
Crt 1 


a 
S 
ey 


ie) 
. 
~ 
2 
oo 
Sd 


. 
> 
2 
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Kever prevalent. Prices falling. Rabi ploughings in progress. 
Ahavit prospects good, 

Heath fair. Prices rising, Akhartf crops damaged by rain. 

Prices stationary. Atarif crops in good condition. 

Heahh good. Prices stationary. Altartf prospects good, 

Hfealth good. Prices stationary. 

Health g good. Prices stationary. Aharif crops good. 

Prices stationary. Aharif crops good. 

Prices stanionary. Ruhr plonghings progressing. 

Health wood. Prices stationary. Ahur’f prospects prood. 

Health good, Prices stationary. Wharf prospects good, 

Health good. Prices stauonary. Aadt ploughings commenced. 
Ahari/ prospects improved. 

Health wood. Prices almost stationary. Aharif sowings comples 
ted. 

Prices fluctuating. Avharzf prospects average. 

General Remarks.— Rain has been yeneral, except in’ Hissar, 
Multan, and Dera Esmail Khan.  Ulealth good, except in Hissar, 
where fever ts prevale ni, and in Delhi, where health is lair. Cho- 
lera decreasing. Prices are falling in Hissar, rising in) Delhi, 
and Hluctuaung in Peshawar 3 else where stationary. Khurif crops 
generally rood, bur crops in Delhi damaged by rain. Rabi 
ploughings in progress in Hissar, Lahore and Shahpur. Cattle- 
discase in Parhial, Jallundur district. 


Weather showery, break wanted for jowart and cotton. Slight 
cholera and fever previlent. 


Weather warm and clear, Prospects favourable, ever prevalent. 


Prices steady. 


i Weather clear and warm. Cholera continues. Weeding in 


progress. Prices unchanged, 


| Weather showery, break much needed. abt ploughing retarded. 


Cholera continues — Prices slightly fallen. 

Break wanted. Weeding stopped. Fever slightly prevalent. 
Prices suas 

Weather cloudy and warm. Prospects good. Cholera continues. 
Prices steady. 


Rice, cotton, and sugarcane doing wells telancd ard sowing Canti+ 


pies. Peverand catthe-disestoc prevale nt. Pres slightly fallen. 


» Weather close and cloudy. We ceding nearly compieced. Cr Ops 


healthy. Fever in places, Prices stationary. 
No report received. 


+ 


General Remarks, ~~ Prospects favourable, except of cotton and 


504 
(Total rainfall tu date 
31Y2). 

2°57 
(Total raintall to date 
74°20). 
2°07 
(Correct total rainfall | 
to date 80°65), 
5°22 | 
(Total rainfall to date | 
138°31). | 
| 
| 
i 
| 
| 


(Total rainfall to date 
138°79). 
2°90 
(Total rainfall to date 
147°22). 
2°71 
(Total rainfall to date | 
LOT'7Q), 
2°93 
(Total rainiall todate 
57°14). 
“66 


(Total rainfall to date 
27°01). 
3°40 
(Total rainfall to date 
61°42). 
"129 
(Total rainfall to date 
19°82). 


Le enaammeneentnennaphendimmmnemmmmmamtl 
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jowart, Break needed in central and soathern districts. Fever 
prevalent. 


, Pen cases of cholera in town and 2 in district. Slight cattle. 


discase. Crop prospects favourable, 


“Slight cattle-discase in one township. Ploughing and transplant- 


ing far advanced, 


Ploughing and transplanting Dip rerine: Prospects of craps 
good, : : 


aes and transplanting progressing. Prospect af crops 
good, : 


Crops reported very healthy. 

: Ploughing and transplanting nearly finished. 

Transplanting completed. 

Slight cattle-disease in two townships. Planting a foagnioe. 
progressing. - > pea 


Transplanting progressing. 


Ploughing and transplanting resumed. 


{ 
t 





. rigs 4 
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Presidency or Province, | Rainfall for week 








sore, 1035) WSolar 
57133; rainfall re- 
ported heavy in! 
Mysore. ‘ ‘ Tumkur. 
Mercara ; ; : 5°49 » Prospects and health good. Rain deficient for rice transplanting 
| an parts. 


in the Tumkur districi, one in Bangalere town, and three in the 
Civiland Military Station. Prices have slightly msea in the 
Shimoua, Kadur, and Hassan districts. 


and District. under report. State of agricultural prospects. 
Burma—conid. 
Shwebo (Aug. 27th) 66 
(Total raintall to date 
26°16). 
(Sept. 3rd) “O4 
(Total rainfall to date 
27°10). 
Kyaukse. ? ‘ ‘ ‘ ; . | Condition of crops good. 
Myingsan. ; ; 56 Kood-supply sut Neal Prices ordinary. 
(Total rainfall to date | 
15°47). 
Mandalay . oo 10 Transplanting of Avawkke crops progressing. Food-supply suffi- 
Total rainfalltodate; cient. Prices normal 
| 25°76) | 
Minbu : ‘ . i*1o | Prices normal. 
' Total rainfall to date 
16°08). 
Wamethen . . "49 Cultivation progressing. 
(Total rainiasl to date 
20°17). 

General Remarks.—Sume cholera in Akyab and Thongwa. Cattle 
disease in five Lower Burma districts. Agricultural operations 
proceeding. Reports trom ten Upper Burma districts. Health 
satistactory, An-hrax and catule-disease prevalent in eet 
where rain is much wanted. 

Assam—(Sept. 7th) 
| 

Gaahati (Sept. 6th) Zo | We eather rainy. Public health fair. Malarial fever still prevalent 
i in Sastra, Barpet acnd its vicinity, alse in parts of Polasbari, 

Luki and Chomoria tahsils. Cattle-disease still continues in 
same parts of the district. More rain wanted tor salt crops. 
| = Prospects of crop good. 

Sylhet. . : ‘ 2°12 | Crops doing better since rain has fallen, but raore rain is required. 
| Reaping of ams and transplantation of sade still going on. Tea 
| Bese good. Bight deaths from cholera in Karimganj. 
Shae fever in south Svthet and [labiganj. 

Cachar . ‘ : 3°80 | Weather dry. Prospecis of rice crop good, Tea doing well, 
| Fever reported from Chatta. Rice selling at 47 seers 123 
'  chittacks per rupee. 

Dibrugarh. : o| 4°08 | Weather seasonable. Tea and sugarcane doing well. Land being 

| prepared tor mate kalat. Public health indifferent 
Mysore and Coorg— 
(Sept. 7th) | | 
{ 
Bangalore. : ‘ Civil and) Military | Sianding crops in good condition, except in. parts of the Kadur 
Station, 244; Ban-| and Hassan districts, where they are reported to be fatling tor 
| galore district head- | want of more rain. Prospects of season continue favourable. 
| quarters, 2°35; My-! Public health generally good. Qne case of cholera reported 
| | 
| 


Berar and Hyderabad— 
(Sept. 7th) : ; 
Amraou : ‘ F "10 | Weather close and vloudy. Weeding con inues. Crops promise 
| ing fairly. Chelerain places. Wheat 15 and jowari 25 seers 
' per rupee. 
Akola : ‘ . 32 ‘Weather warm and cloudy. Crops in good condition. Weeding 
in progress. Cholera and fever sull prevalent. 

Kharif crops thriving. Water in tanks sull insufficient for wet 
culivation. General heaith fair. Prices —-wheat i1}, coarse rice 
12, whie jaar 18), yellow sear 20} and fur 14 seers per current 
Sicca rupee. 


Hyderabad . . .1 150 (Total since st 
january, 10°46). 


ee 


Central India States — 
(Sept. 7th) 


} 
. ! 
Indore : ; . {| 1°87; (Total to date : Wenther oppressive and thundery. 
3183). 
Morac (Gwalior) . P 183 ' Health pood. 
Suina ; , : "34 
Neemuch  . , ; ‘Ho Health good, Cholera has disappeared. Makka crops slightly 
| | dainaged. 
Goona |e * ; 4:18 | Prices rising. Health good. 
Agar . : ; 163 Health and prospects fair, Slight cholera in Ujjain. 
Sehore , . , 1°12 | Fowart crops mosily failed. Occasional cases ar cholera in the 
city and surrounding country, one case in bazaar. 
Nowgong .. : . 5°26 | Weather cloudy. Cholera disappearing in| Nowgong. Crops 
_ ee oe . | likely to be damaged by continuous rain, Prices steady. 
Bhopswar .. le : ie » {| Cases of cholera reported” {rom Sirdarpore, Ranapur in Jhabua, 
a | Bagode and Barwai. Prices slighily increasing. 
Peeenmcgllis — 
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Presidency or Province Rainfall for week 


Bad Dicinicl. under report. State of agricultural prospects. 
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Rajputana— (Sept. 7th) 





Abu (Sept. 7th) "24 Weather clear and seasonable, with passing clouds. 
Sirohi ( 4, 4th) "97 Tanks fairly full; wells good. Crops good. Weather fine. 
Marwar { , 3rdij. ‘ ‘a: te .| Cholera suil prevails. Kharsf suffering from insufficient rain 


in some districts. Weather partially cloudy. Market easy. 
Prices rising. 


Meywar ( , 3) i'46 | Tanks and wells full. Afakkt crops slightly suffered from exces« 
sive rains in some districts. Health fair. Prices slightly 
cheaper. 


Pertabgurh . . sha : ‘ : .| No report received. 
Harowti (Sept. 3rd) | Deoli, 1:02; 9 Tonk, | Crops improved by partial break in rain. Health good. Prices 


3°89. risen. 

Jhallawar ( , = 4th) 1°79 Further reports of damage to crops by flood. Health fair. 

Ajmere ( 4, Oth) Average ‘08. Cholera in Ajmere district and Merwara has not yet disappeared. 
Cattle-digease reported in some parts of Merwara. Prices sta- 
onary. . 

Jeypore Cw ahs ; : : Prssneee depend on break in rains. Ten cases of cholera in 
Jevpore ciry. 

Kerowlee ( ,, 3rd) 1°07 Tanks and wells full, Crops damaged. Cholera continues. 
Prices rising. 

Dholepore ( ,, i Average 5'20 Tanks and wells full. Crops injured by excessive rains, Cholera 
sill lingering at Bari. Prices rising. Weather seasonable. 

Bhurtpore ( ,, 6th) | Continuous rain 4°70 | Crops suffering. Break needed. 

Ulwar Cg $6. 0s : : ‘ .| No report received. 

Kotah C gs, Qnel) 3°20 Health good. akki crops injured by continuous rain. Weather 
overcast, 

Kherwara { , 4th) 15 Rain needed to fill tanks and wells. Crops fair. Bowel-complaints 


prevail. Cattle mortality from discase spreading. Prices un- 
changed. Weather fine. 

Bickanir { , 3rd)i-go; Rainfall heavier | Tanks and wells full. Prospects good. Wealth good. Prices 
In some Cistricts. stationary. Weather cloudy. 


ee 


| 
Nepai-— (Sept. 2nd) ! 


Katmandu (Sept. 1st) | 4°38 Weather seasonable. Prospects fair. 


~—~ Tn me em em tt rrr I et ered re eit ee -e ee een a er ee ee eC ee eer ra 
ras _— - =e ‘ “5 ee -. ee game cel ae wee-- te gre - eee - - ery meee fin ie ee ee see 


E. C. BUCk, 


Secretary to the Government af India, 
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GOVERNMENT OF IN DIA. | 
REVENUE AND. AGRICULTURAL DEPARTMENT. 


ae 


Weather Review of India for = week ending the 7th September, 
| 1887. | 


During the week under review there has occurred a steady change in the 
weather over a large part of India, from general rain towards finer conditions. 
This change has been most marked in Northern India, where at the close of the 
week a general break 1n the rains obtained. 


On the ist a moderate monsoon was blowing along the West. Coast 
and a strong monsoon on the Sind and Cutch Coasts. Most of the rainfall 
connected with this current fell at the more southern of the Indian Stations 
and in Ceylon. Rajkot received 2 inches, but in Bombay and the Central 
Provinces the rainfall was only moderate. There was no change in the winds 
in the West on the 2nd, but the rainfall was generally rather shghter though 
fairly general over the West Coast districts and the Central Provinces. On the 
grd there occurred a large increase in the force of the wind along the West 
Coast (from Ceylon as far North as Surat), and the strong monsoon current 
penetrated far into the Central parts of the country. As a consequence, 
moderate rain fell over the whole of the West Coast districts, the Central Prov- 
inces, and nearly the whole of the Deccan and Madras, while showers fell in 
Rajputana and Central India. This strong monsoon continued during the 4th, 
but the rainfall, though heavier in the West and Centre than on the 3rd, was more 
restricted as to extent, and Sind, Guzerat, Rajputana, Central India, and Southern 
India were practically rainless. On the 5th the force of the wind fell again, and, 
except in Ceylon, the monsoon was below its average strength. This change 
was accompanied by a decrease in the amount and extent of the rainfall. On 
the 6th a further decrease in the strength of the monsoon occurred, and the 
rainfall was everywhere small in amount and confined chiefly to the West Coast 
and Southern India. Only local showers fell in the Central Provinces and 
Central India, and no rain in Sind or Rajputana. On the 7th very feeble winds 
prevailed on the West Coast and light variable airs at the inland stations. 
‘Southern India was the only region receiving general rain, the falls elsewhere 
being confined to light showers of no importance. | 


The monsoon of the Bay of Bengal has undergone a change similar to 
that experienced by the West Coast current. On the ist there was a moderate 
-monsoon blowing from the Bay into Bengal, and moderate but general rain fell 
in Bengal and Burma. On the 2nd the monsoon continued up to the average, 
and somewhat heavier rain fell over the districts fed by this current. On the 
3rd the winds at the head of the Bay strengthened considerably, and this 
increase was felt inland as far as Behar. Accompanying this increase in the 
wind came heavier and more general rain. Assam, Bengal, Behar, Chutia 
Nagpur and the North-Western Provinces, all had moderate rain, and these 
favourable conditions lasted over the following day. (n the sth, however, a 
change set in. The force of the wind decreased and_ the rain, though fairly 
general, was much lighter than on the preceding day. On the 6th and 7th the 
winds were very light, and a general break in the rains prevailed. 


In Upper India conditions haye been more or less similar. Heavy local 
‘showers fell in the Punjab-and western districts of the North Western Provinces 
-on the 1st. These were continued during the 2nd, 3rd, and 4th, but on the sth 
the weather began to change, the sky cleared considerably, and during the 6th 
and 7th fine bright weather preyailed, and a well-marked break in the rains 
‘obtained. throughout Northern, Western, and Central India. 


| As is almost invariably the case when ‘a break occurs in the rains over 
Northern India, the rainfall oyer the Peninsula has been above the average. 
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The following table shows the state of the seasonal rainfall : 
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Total Rainfall | Average Rainfall, 











Stations. since June June ist to Difference. 
st, 1887. September 7th. 

Soe eres sd thon esis dda ta 8 5 re Sato S 
Akyab 112'9O 139'28 ——~26'°38 
Saugor Island 41°25 46:88 — 5°63 
Calcutta 35°33 41°46 —~ 613 
Dhubri 50°94 54°95 — 401 
Purneah 4u' 2g 45°13 — 4°84 
Gya 28°34 31°43 — 3°09 
Allahabad 32°30 28°35 + 3°95 
Meerut 21'08 20°14 + 0°94 
Delhi 33°01 18°76 + 14°85 
Lahore . 16:07 11°85 + 4°22 
Peshawar 1'96 509 — 313 
Cochin — 59°57 74°97 —15°40 
Ratnagiri go'96 88°73 + 2:23 
Bombay 73°92 59°83 +1409 
Poona 17°95 18°31 — 0°36 
Surat 36°09 33°40 + 2°69 
Khandwa 27°75 25°73 + 2°02 
Nagpur 4368 32°45 +11'23 
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Except in the North-Western Provinces, the Punjab, the Konkan, and the 
Central parts of the country, the rainfall is generally deficient, but, on the whole, 
the differences, as compared with the totals, are small enough to be without 
importance. 


Pressure has been generally above the average over Upper and Central 
India and below it over the Peninsula. The distribution during the latter part 
of the week was very irregular and more like that of October than that of the 
early part of September. 


On the mean of the whole week temperature was below the normal, but 
during the past few days there has occurred a brisk rise of the thermometer, 
which, if the present break in the rains continues, will soon bring the temperature 
above the normal. 3 


The concluding table gives the total rainfall of the past week for the 
different Provinces : 


eg iy tn A 
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1 a A EE a 


Divisions. No. of Stations. | Total Rainfall. 
Burmah ra 6 15'07 
Bengal and Assam soe 16 43°76 
North-Western Provinces and Oudh 9 18°69 
Punjab 7 14°04 . 
Hill Stations 5 10°05 
Ceylon 2 5'62 
Malabar Coast 5 27°75 
Bombay : 9 14°93 
Berars and Central Provinces 10 23°41 
Guzerat and Central India 4. 6:09 
Sind—-Rajputana a 3 3°13 
Madras vee 14 38°19 


trey PP POPP hPa rari sD gS prey ur nye prs ry A ri SS sa? Wa Py art 7 TO -sr—emrrepghrer dre, FPA el Spree SR tr 


W. L. DALLAS, 
for Meteorological Reporter to the 


_ SIMLA, gth September, 1867. | 
Government of India. 


E. C, BUCK, © 


Secretary to the Government of India. 
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GOVERNMENT OF INDIA, 


PUBLIC WORKS DEPARTMENT. 
RAILWAY VEAvEIG. 


it ip a 


No. XVIII oF 1389- 88. 
AFF ROXIMATE STATEMENT OF GROSS RECEIPTS AND EXPENSES OF INDIAN RAILWAYS. 


N.B.—Ar segards the hpurer in column Total Sao prem si April ta date, audited frrures tase heen used, a6 far ar possible, 
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FOR WEEK ENDING 
7TH AUGUST, 1586. 












etnies ree 
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jstest Return lotal Total 















| Yotal mean length 
Total mean length | 
open 







































































rsivea RAwAVAYR, a Per Per [increase in decrease in 
received, & Per » Per mule mile 1887-88, 1887-38, 
Total, mile Total. mile | Total. {.opan] Total. open 
open, open. per per 
week. week. 
Lines worked by Gua- Rs. N's. Rs. | Ws. Rs. Ks, Rs. Rs. Rs. Rs. 
ranteed Conipamies, 
| ‘ 
voth August, 1887 Oudh and Kohilkhand] 680 8o,4got | iS] 686 88,056 | 30 25,235,065 | 201 23,.59,309 | 388 ve 1,66, 300 
igth ditto »| Madias » «) bur 145,080 | log} Sgr ft T,gy.2d0 S180 7 28, 22,076 | 178 | 24,060,290 | 3495 | 1,38,204 ae 
13th ditto South Indian. O54 y2,099 | I4t | 054 d9.544 1 432 1K, 70,024 | 155 18,51,2go | 155 Ky 19,334 
zoth ditto Great Indian Peninsula 1497 551,800) OY pryqub | gyeS2gh i 280 7 1,54,8y,90) | 547 | 2,60,74,047 | 587] 9,84,138 a 
gath ditto Bombay, Baroda and an | 
Central India . 401 | 1790048 | 3yo 461 124,000 | ata) 54,515,526 | 637 49:09,307 | 582 nee 5,06, 59 
‘POTAL 6 44,153. | 10,449,950 | 253 J 4,125 8,777,021 | 212 | 2,77,23,804 | 32 | 2,81,54,353 | 373 | 430,549 7 
| poet el ede ee eee’ 
State Lines worked by | 
Guaranteed Cum- ! 
pares. | 
coh August, i887, Vast Indian : 6,890,303 | 455 11,519 ; 6,32,763 | 417 | 1,68,22,412 | 602 | 4 64,29,753 | 588 ia 4.92,650 
coth ditto PalnaGya , BJO | byl 57 ! GPSS | Let 1,712,778 104 1,G0,4)0 | 154 ee 11,088 
wath ditto Dildarnngar Ghazipor 005 50 12} Jor tb 58 21,214 Ot 8,704 | 85 ei 25515 
27th ditto Sindia 59902 | 75! 5.343) 78 1,30,405 1 O4 1,48,287 | 108 17,952 tee 
vath ditlo Ka jpruubana- -Maiwa (1). - 3,10,505 iyo 71,004 1,92,0u00 115 67,435,457 | ; 221 55,90, 150 1Q4 se 895,307 
20th dita Bengal-Naypur (hate 
Nappi-G bla ttn ne | 
yarn) 11,149 ) 75] 149 15,349 | 76 5.O1,1M) | 204 5,438,599 | 198 22,270 
20th ditto Southern Mahiatta (2) 3453] YF | 704 5e,8yo ' by O33zb32) LOO] iyi5,821 2 -4,82,1 189 
«jth ditto bndian Mads and . 1,420 3! 2 bjOs2 | 24 33-757 44 59,14! wrk 25,394 
isth ditto Lucknow-Sita put - | | 
Sihiainau | | 2,03 35 | 72,059 | 4d 72,059 
J OTAL 109,03,370 | 278 9,0%,414 | 208 | 2,51,05,529 | 357 f 2,43,39,504  3!2 vas 826,325 
Sn anor e ene anata mel ——— fe | oe TT | Tf ene a, | i 2 siento f —emnnmainiiy: 
State Lines warked hy | 
Government, , 
1sth August, 1887 Kastern Hengal (¢) 1,17,083 | tag 1,52,550 | 237 | 24.74.9025 | 222] 25,6.4,548 | 217] 8),620 
aed ditto Naihatt  . : yye 3/7 2,332) db 31,782 b4 35,044 71 3,312 
2th ditio ‘Juhoot : , 23,109 Y4 23,54Y0 go §594357 ,  13L 6,253,080 | 137 20,72Y 
Jah ditto Wardha Coal a Uy. 50 2h 13,203) 2y3 2,45, 75 | | 2gy 7,09, 085 347 21,040 
3th ditto . | Burin Jera54 yy 45,29) | 14d 7:95,372 | jo 50,50,109 | 170] 2,064,797 
13th ditio x Cheria-Companyganj. 74] do 20 4 (d) 223 3 | 0 M41 0 511 ws 
uth dita | North-Western (é) 440,040 | 297 3.42104; 164] 93,49,591 | 209 1 76,46,525 | 200 tes 17,03, 0061 
ath ditto "| Hately -Pilsbbeet O24 17 1,151 32 30,551 | 55 42,741 50 * 3,840 
isth ditte Jorhat es 79 27 790 | gu b2,U05 , 20 17,757} 38 5,152 aes 
2uth ditto Hilaspur-Ktawa (Kato ! 
Limurka Section) =. ‘is 47 | 802 eB re ea 24,962 37 24,962 
\ a tai Pe ? . : ee el ‘ a ar Ena amamen Tea 
LOrAL B25 0,391,504 11}7 §,35,213 : 03 7 1,35,35,584 329 1,22,04,701 | Tye 12,70, 813 
ee ———— Ste | gre | creme ese | etre iat ronan ———— aaa a 
— TOLAL (Guawantiaw anp State) .Jrr,t87! 27,485,524 1 245 23,608,648 6,47,53,559 | 248 16,66, 589 


Nits Rati ES PD eat 





—— 
ower 


Gross Katpmaran Jixexnsns (7)3,01,80,036 | igi 











Nat ucts , 6,68, 8y6 


ve ves 5 8 168 | 3,39,60.532 | 150 





Assisted Comparties. 








| zolh Auguet, 1887.5. sp Hengal Central . 


































125 7,358 63 9,40: 2,324,110 | 98 486 a 
auth dilto . »tE Kohikhand-Kusnagon , 6) 4,090 70 4,034 by een 102 1,24,2389 | 101 fi 1,553 
wth ditty i » | Dibiu-Sadiya ilate 2 
Asumy .  . of 78 $542} 71 8,505 | 109 f 4,19,081 |; Bg 1,585,378 | 109% 35,697 o 
zoth ditto . of Bengal amt North- 
Western. 6 oP 303 25,555 | 84 25,400 | 68 7:32,093 | 140) 8,32,087 | 1214 49,904 Ws 
2th ditto : | Tarakensur ; Za | 344i! 159 22 | "4 llo } 187 y6,ogy | 237 1,00,918 | 251, 4,819 ml 
Totar 47,342 | 79 §2,08) | 78] 13,47,339 | 123] 14,36,782 | 51S] 8,443 ts 
aa tet Se | NER comets: | “enti | AREER tee} apy maynjaonen osu annteatel 
Native States. 
: August, 1887. » i Bhavnagar Gondal , 12,323 641 193 10,447 54 413,281 | 116 4,18,216 | 138° 4,935 
ditto on eehpare ¥. os ‘ 35204 suf 134 5,40 44 70,078 60 | ree sy 58,131 
a dito =. lw ENisums. 26,838 ; 124} 208 28,414; 137 472,243 | 123 06,090 | 149 93,851 
iyth dito +... pAtywora gw, 7758; $54 140 9,042 | 1,575277 | Ol ee 792} Of 19,515 & 
eu ditty e . Morn, 41,880 ft 


a7y iz] ob 1,898 | a8 13,552 | 42 60,432 | 43-4 


#OMh ditto =. | FH, the Gaskwar's | 








| Mehsana-Vadnagar m ai goo | 19 1477) 384 04,773 
eres | arene | EEE | ine eee | ome Cer sar te ee ee Pes | ee RE 
aan | 50,399 | Bol 754 56,201 | 751  11,32,033 | gS} 19,65,116 9, 2,33,084 sai 
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et Includes th the Cavaeraliiu State Railway, {@) Total Receipts from set July to 7th August, t 1880. 

ee ‘Includes the Bellary-Kistne State: Raihvay. {e} Includes the Amritaur-Pathankot and Rajpura-Patale State Railways. 
Me eee ihe Raion Bengal, Dacca, Hiunia Dials, and Assam- Y « Calculated on percentage used for the pecans pariod of 1880. 
oh ' State Railways, 





JAMES RAMSAY, 
Oe, Under. Secretary, 


eto 
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Printed and published for the GOVERNMENT OF INDIA af the GOVERNMENT CENTRAL Preas, Simla, 
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No. 38.} CALCUTTA, SATURDAY, SEPTEMBER 17, 1887. 
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OFFICIAL PAPERS. 


A SUPPLEMENT fo the GAZETTE OF INDIA will be bublished from time to time, containing such Oficial Papers and information 
as the Government of India mav weem to be of interest to the Public, and sucn as mav usefully be made known. The Debates of the 
Legislative Council of His Excellency the Governor General will in "future be published in Part Vi of the Gazutter. 

Non-Subscribers to the GAZETTR may receive the SUPPLEMENT senarately ot a payment of five Rupees cer annum if delivered 
in Calcutta, or eight Rupees if sent by Post. The SupeLeMENT and Part VI of the Gazette can also be subscribed for separately 
ong peretane of Rupees six per annum if delivered in Calcutta or Rupecs nine if sent by Post. 

Vo Official Orders or Notifications, the Publication of which in the Gazette OF inpta is required bv Law, or which it has been 
customary to publish in the CALCUTTA GAZETTE, will be tncluded in the SUPPLEMENT. For such Orders ana Notifications the bady 
of the GAZETTE must be looked to. 
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GOVERNMENT OF INDIA. 
PUBLIC WORKS DEPARTMENT. 


Civil Works—Irrigation. 


— 


FOR THE YEARS 1885-86 AND 1886-87. 


treet ns are Ne ere cera 


U 


IRRIGATION OPERATIONS, 1886-87. 


Punjab irrigated by [nundation Canals. 



































AREA IRRIGATED. , RAINFALL, 
Knantr, 1886-87, Raat, 1886-87, WHOLE yRAk, 1886-89. 
jgtk: VEGMMEN Co e  ee aca 7 ~———| Percent 
Districts, pa pict area in tin comparison In comparison In scrapie 
acres. with 1885-86. With 1885-86, with 1885-86, 
Totabia}_ || Totalin} 20 Total in women | CPEARE iD 
acres, acres, acreé, 
" Ine De- In- De- In- De- 
crease. Crease. ; crease, crease, Cféase.; crease, 
«| 924,106 | 2,334,552 [1,104,921 | 17,396 | 256701... 9,730 | «-- 571 | 27,126 | 2,099 
e 
426,529 | 3,567,750 | 357,622] 55,721 [21,9314 ... | 20,325 { 3154). | 76,046 [25,085 
a F 
‘a ta 
Caml). 9:229 | 1,678 co 8,253} «+ 442 17,482} 236 
.{ 551,964 | 3:763,200 | 799,360 | 182,923 | 1,980]... | 142,289) | 5,530] 394,612}. | 4y1S0) — 1°25 
Mooltan (SidhnaiCanal)| —... 244 eT 7,188 7,188 .. | 20,603 [20,603] ... | 27,79¢ 27,7911... f 
Muzaffargerh =. | 338,505 | 2,007,819 | 3971529" 175,943} -.- | 2,834) 149,469 |25,086] ... | 275,412 |23s1§a 
Dera Ghazi Khan =. |_- 363,346 | 2,801,280 {1,008,000 | 131,487 | 4,176! ... | 47,384| 2,373) «| $78,671 | 6.549 
«ef 421,508 | 3,032,700 { $85,491} 8,174] -. | ‘762; 5,198] ..- | 1,600) 13,367] ... | 3,362 | ~15°0 
INURDATION a our on cemees aeoes ene & sas Sie) Salar ee: 


«© {$,026,058,117;506,gor 14,312)923 sant 39,023} 3,596) 403,046 152,116) 9,143 | 940,507 (84,912) 6,512) O's |. 





“Area irrigated in 1886.87" soe elle (940,507 Acres, 
Ditto - 198 . » « «© « «© + 853,807 45 


a % he meeemned 
: NEtincngass  , - 28,400 g, 


SIDNEY PRESTON, 


Under-Secy. to Gout., Punjab, P. W. D5 Ervigation Brash, 
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COMPARATIVE STATEMENT OF IRRIGATION AND RAINFALL ON INUNDATION CANALS IN THE PUNJAB 


Comparative Statement of Irrigation and Rainfall for the years 1885-86 and 1886-37 in the Districts of the 
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GOVERNMENT OF INDIA. 
DEPARTMENT OF FINANCE AND COMMERCE. 


8 Sa + terms eR 


SUPPLEMENT TO THE STATEMENTS OF PRICES CURRENT (RETAIL) OF FOOD-GRAINS FOR 
THE and HALF OF JUNE 1887 PUBLISHED IN PAGES 971, 975 OF THE SUPPLEMENT TO 
THE “GAZETTE OF INDIA,” DATED 2grd JULY 1887. 
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AVERAGE WAGES PER MONTH. 
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PROVINCE. DISTRICTS. Able-bodied Common 
Agricultural |, -Y5° 7 | o, Mason, 
Houten: orse-keeper. penter, or 
‘Blacksmith, 
R a. p, R a. p. Rk a. p. 
B . nila ‘ ‘ ‘ , , ‘ ; 8 o o 8 o o 3 0 0 
RN os : : ? * Q} Sukkur : : ; , . ‘ . 8 o Oo 9 0 Oo 40 0 6 
RaJPOOTANA : , . | Deoli Cantonment 2-0 to 3-0 1 te 470 to 5-0 
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E. T. ATKINSON, 
Offg. Secretary to the Government of India, 


_ DEPARTMENT OF FINANCE AND COMMERCE, 
(Statistical Branch). 





GOVERNMENT OF INDIA. 
PUBLIC WORKS DEPARTMENT. 
Civil Works—lIrrigation. 


ae 


USE OF WATER-POWER FOR WORKING MACHINERY ON THE SIRHIND CANAL. 


rt EY 


Proceedings of the Hon'ble the Lieutenant-Governor of the Punjab in the Public 
Works Department, Irrigation Branch,—No. 3539 1., dated the 28th Fuly 1887. 


READ— | 
Punjab Government Resolution No. 3765, dated 5th October 188. 


OBSERVATIONS.—In accordance with the abovementioned Resolution, lists 
of sites at which water-power was available on the B4ri Dodb and Western 
Jumna Canals were published for general information. | 


2. The Sirhind Canal having now been opened for irrigation and navigation, 

the Lieutenant-Governor considers that the vast power which is available there- 
“ on should be brought before public notice in a similar manner. 

: 3. The annexed map shows the position of the falls, roads, rail-rcads, rail- 


: way stations and principal towns. 
The portions of the canal which are navigable have been distinguished 


“from those which are not, and the horse-power available at each site is also 


shown. : 
4. The total power available on the Sirhind Canal will be about 9,914 horse- 
power distributed over 44 sites, v7z.— ,  # 
Abohar Branch ° 
Bhatinda Branch 3,589 » 5 I4 y 
Kotla Branch . 1,648 Ye »n Q 5 
Gaggar Branch , - 233 » ww 4» 
Choa Branch . e , MO. gy. a: 3 oh 


Senate eel oy 


TOTAL » 9.914 4.-P. at 44 sites. 


4,334 H.-P. at 14 sites. 


e 
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5. The standard assumed for calculation of one horse-power is the same 
as for the Bari Dodb and Western Jumna Canals, vzz., 15 cubic feet per second 
falling one foot, and in making the calculaiion for each site 50 H. P. have been 
dzducted from the result to allow for existing flour mills or for those that may 
be erected in future. 7 


6. The Sirhind Canal lies partly in British territory and partly in the Native 
States of Patidla, NAbha, Jind, Maler Kotla and Faridkot. The principal 
British districts‘traversed are Ludhiana and Ferozepore with populations of 450 
and 236 per square mile respectively. 


The principal crops grown in these districts are— 









nn ne ne ae eee ee 
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DISTRICTS. 














NaME oF Crop. ~ -_ 
Ludhiana. Ferozepore. 
Acres. Acres. 
Rice. : ; : ‘ : 2,683 2,921 
Wheat ‘ : ; ‘ , . : 177,644 395,850 
Other food-grains . ‘ : : : 154,336 450,057 
Pulses . ; ‘ : : : : , : 184,289 563,463 
Drugs and spices. ; : j : ; : 1,725 3,108 
Oil-seeds ; . ‘ ‘ ; .; . ; 5,515 52,970 
Fibres . ‘ F ; , : ‘ , ; ‘ 19,261 14,326 
Sugarcane. : ; ; : , ; , 14,209 2,712 
and the rates for labour are— 
Skilled , ’ ; . 6 to 8 annas per diem. 
Unskilled : ; . 2% to 4 annas per diem. 


7. The Government is prepared to grant the use of the water for working 
machinery for periods not exceeding 20 years on the terms shown below :— 


Approximate rates per H.-P. per annum. 


Years. R 

For first term 4 Nil, 
» second term . 5 60 
,, third or 6 100 
, fourth ,,. 6 150 


The exact terms will be the subject of special agreement in each case, and 
special rates will be levied on water used for the purpose of grinding grains, 
based upon the rates paid by Native millers at various sites on the canal. 


8. Particulars regarding the conditions on which mill heads and tails may 
be built and the water-power used, and any further information required, will be 
supplied to applicants by the Superintending Engineer, Sirhind Canal Circle, 
Umballa. | 


RESOLVED—that the above observations, with the list of water-power avail- 
able, be published in the Supplement to the Punjab Gazette for general infor- 
mation. : 


Also that 20 copies with explanatory maps be forwarded to the Government 
of India for information and distribution. 


By order of the Hon’ble the Lieutenant-Governor, 
F, J. HOME, Zreut.-Col, R.£., 
Ofg. Foint. Secretary to Government, Punjab, P. W. D., 


I rvigation Branch. 
AT 
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SIRHIND CANAL. 
List showing localities at which water-power ts available, 
* Tne, | IT Te a SS ae ee = Se ray 7 aa ee Geis 
Miles f d Name of . f 
Name of | Name and Number baie oe nearest Chil Station or .|Miles from nearest z - 4 
Canal. . of Fall. “ete M large Native Mart in | Railway Station. |S BW g| “bo < 
agen the District. Seas © Pe 
as vie = 
| Miles. Feet. Miles. Miles,) H. P. 
1. Bowani O gooo} Ludhiana . 14 | Doraha . 4); 15 30" 
2. Khanpur 4 3,000 Do. » 1 }Sanchwal. 6! 49 80! 
oe Chupki »| Q 2,000 Do. . ri | Ludhiana. 11} 462] 8,0’ 
4. Ballowal 134,500 Do. ~ 53 Do. . 33} 451) 80’ 
s. Akalgurh 21 000 | Jagraon 12 Do. .181) 4404 Bo! 
< 6. Tugal 25. = 3,000 0. . 8 Do. .21/ 428); 8:0’ 
S 7. Akhara 31 2,000 Do. ¥ 3 Do. . 277; 3gl 6°0’ 
< 8. Dalla . 36 000 Do. . 9 Do. . 321 394) 8’ 
aa g. Daodhar 42 3,000 Do, . 14 Do. - 36) 458] 100! 
< 10, Gholia 50 = 4,000 Nees re KotKapura 26} 265 | 80’ 
B 11 Chunowal 000 Mogah : Do I 178 { 8:0’ 
< s7 4. Ferezepore . 9 
12. Samalsar 66 4,000} Faridkot ie Do. .141} 160} 8'o 
se Kot Kapura . sk 
13. Sibian 72 000 Fecdkot 2) DO; .& Bf. .19e 7 65 
14. Nawa Tdari .j| 80 4,000 | Bi ; a Do. me 42 40 
Tota. . | 4,334 
1. Bowani O o000 | «Ludhiana . 14 | Doraha 4 75 2°o! 
2. Khatra 6 2,250 Do. a 17 Do. 10} 440} 8:0’ 
3. Janghera II 3,900 Kotla oe 34 Ocal : iB 405 Bo! 
4. Kanganwala.| 17 = 2,500 Do. . ro | Ludhiana. 22} sos | 1o°o' 
e 5. Mahohi 21 4,000 | Raekot . 9 Do. . 27 258] 6'0' 
<5 oe 6. Lohgarh 25 3,000 Do. . S Do. - 33 360 80! 
<t s 7. Dadahur .} 3} 500 Do. ~ 5 Do. . 33} 240] O60 
Zi {| e | 8, Chakh Shai .| 3y 200 | |. Do. . 9 Do: . 37). 381 | 29°5' 
wD < ' Senah ‘ a Bhattinda . 40 : 
- z | 9- Tillewal «| 44 1,750 ee oy Ludhiana . 44 \ 204 go 
7, E 10, Balloka ss 2,000 ee . 97 |Bhattinda . 30! 265} 80’ 
= tr ae athana : 1 ae 
oa pq oj v1. HarnamSingh 61 — 2,000 { Bhaind re Do. . 24! 226] 80 
7) athana ; A at 
12. Pohla -1 70 500 Bhatedg. . ai Do. .15 100 | 5'0 
13. Bibiwala =. |_-78 o | Bhatinda . 6 Do. . 7 92} 5'0’ 
14. Bhattinda 82 1,300 Do. Z.. 8 Do. . 2 38 | So! 
et Te ToTat | 3,589 
1, Doolawal 3 o | Maler Kotla . ro |{Khunna .17 {| 265] 8'0' 
og 2. Salar 7 700 Do. . 6 Do. 214) 253} 80’ 
4 3. Banboorah 12 1,500 Do. e 6 Do. « 29 241 8°o! 
od 4. Babanpur 17 1,200 Do. . 7 {Ludhiana . 35) 158 | 6°0! 
= 5. Boogra 24 2,000 | Sangrur . 9 Do. . 41 413 | 80 
s 6, Raipur 29 1,000 Do. : 9 Do. . 46; 138) Go 
i ‘ : 
° 7. Harrigarh 37 O Do. e 21 Sheergarh . 49 | 177} 8'o 
na 8. Sookee 43 o | Bhattinda . 40 Do. .43 {| 148] 8'o 
Q. Rulla 53 4,000 Do. « 32 Do. . ° 
TOTAL 
| me | de Thu 4 3,000 | Nabah . 4% | Patiala 
Ce | 2. Nidampur 1! O Do. . It 
} {2s | 3. Gujran 23 «3,000 | Sangrur . 12 
Or | 4. Salar 27 o | Sonam . 10 
1, Pussiana 3 3,000; Patiala . 4 
| 2. Dekraba 8 3,507 Do. - 9 
3 | 3. Lalgurh 15 500 Samaha e 3 
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STATEMENTS OF IRRIGATION OPERATIONS ON THE INUNDATION CANALS IN THE PUNJAB FOR THE 
RABI CROP OF 1886-87. 





STATEMENT No, I. 


IRRIGATION OPERATIONS OF THE RABI CROP OF 1886-87 ON INUNDATION CANALS. 
Comparative Abstract of A ls and Ratnfall in Canal Districts of the Punjab. 


cee eRe ed ee eee Pi ote 
Fir enue man wpetarones 0 wanes ra reheat arth -2- 4 reme clive mem any aft PACT 


7 ha af ef eft [efefw{afalafu ufsju[nfafo] 2] a 
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Rainraut tw Ras; Montus, 
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 Counencce. uw 
wite Las? Croup, 


a ar 


Argsa Immlacatep. 





ulthyated 














Dietaict, nen area in J “October, November. } December, | January. { .Rebrnary: March, Tota. 
eres. | geres re ee ee ee naa wanna 
” | 1686-87, | 1885-86, 5 
a] 2. |, 1886, | 1885, | 1687 | 16, | eer, | 16, | 1887, | 188, | 2006-07, | 1885-6 
shoe. ss (2,890,852 [Lle,en| 9.730} 1030} . | Sm}. | | | | ov! Zit slot o7toa| . | te 
Montgomery (Lo s 3,567,750 357,622 20,325 17,171 3,154 ast 0'9 aoe 0'l ona ote 0'9 0°2 05 0°5 oan 0°5 
e , 

‘Silt abd rsa a4) eee ga53| 9g05| .. | 1,94 a ee eee es ee ee ; 
Moo ae + | 3,168,200 7,360 142,280 | 147,819 ise §,990 |}... ei 05). ai 2) .. | 1 P. «Sag 1'°5 
Hoot "(std a bg | a he re BS cs 
Muzafforgarh "| 2.007, 10 397,529 | 140,469 | 123,483 | 25,086]... Seay A tae Df icieeet OA ae he ews Mh ae Sod cass » | 09 
1" 


Dera Ghazi Khan, | 2,801,280 | 1,008,000 | 47,184) 44,811) 2373)... we fooe | WEL ow To To f 02 | 2°10 
Shahput . {3.081 700 | 585.491; 5,183; 6.78, ... 1,600 | 


" ed inne | tatapentenetireny | etetmattenthe | opps. | ST | neti | eevee | stevens | aimmipirend Parteptieahade | renner: | magus | amaneneqemnts | nenmmmrvmncet } <item 
‘Jotan IJNUNDATION | 


Canals ars” 8: __ + 17.506, 301 | 4,012,023 3 | 403,046 | _ 50.078 | 6 _ 8148 | 





re wend 





o The Ine Increase on Dent Sutle) Canala ju Latore District [a i tothe better supply of water in canals, and decrease 0) Lower Suhdg Canal ig partly dne to the early 
failure of water in the river aud to there being no suitable water-courses for existing villazea aloug the naw part opened up during the year, In previoug tabl the 
whole supply was ponded np at Haveli, and the couatry round was tlooded; but shis wasteful aystem was cxceptional, and cannot be repeated now that the canal 
beiow Haveli has been opened, 
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eee in AN eH 7 ‘ e ‘ . 45,048 
itto ee 360,073 F. J, HOME, Lient-Col, R.E., 
mE SHOR ESEES. 9)» SAGTS Offg. Foint Secy. to Govt., Punjab, P. W. D., Irrigation Branch, 





STATEMENT No. II. 
IRRIGATION OPERATIONS OF THE RABI CROP OF 1886-87 ON INUNDATION CANALS, 
Statement in Acres of Crops irrigated in Canal Districts. 


wa oT ES 
Montgomery 
Mont- (Lower Mooltan rte Muzaffar- | Dera Ghazi 
gomery. | ‘ohag and ; Be garh, Khan, 
Para Canal), 














DESCRIPTION OF Crops, Lahore. Shapur. TOTAL. 








foal ee 





— es ae eeranrnmn wwenre ee Cerne ene Cemetery 


Wheat 2. . «© + « 3,521 11,113 6,774 | 98,591 14,954 | 102,848 | 41,123 1,469 | 280,393 


barle : ; , : : y2 331 267 1,743 457 4,219 25 tee 7:134 
Mixed Grain ; : : ; 2,622 1,629 3o9 on si 5075 1,888 I 58 11,741 
Others . «6 © «© + 3495 7,252 41,055 5,192 375327 4,148 3.566 | 103,778 








CNT Dame aA ALT AA ERR tie SET | ap yn ya ee eee iT 








Totar Rani, 1886-87 9,730 20,325 8,253 | 142,289 20,603 | 149,469 | 47,184 5,193 | 403,046 
Si cases ellen 


Serre one etl rete Ce ee 





Totat Rani, 1885-86 ; 10,301 26,866 147,819 123,483 | 44,811 - 6,793 | 360,073 





FJ. HOME, Liewt-Col, RE, 
Offg. Foint. Secy. to Gout., Punjab, P, W. D., Irrigation Branch. 


STATEMENT No. HUI. 
IRRIGATION OPERATIONS OF THE RABI CROP OF 1886.87 ON INUNDATION CANALS. 
Statement in Acres of Crops ivrigated é in Canal Divisions. 
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pe Sutle) Lower SohagiLower Suttle}; ciingai | Moraffar- 


and and Chenab Canal. garh Canals. 


Shahpur 
Og a haar ets tndus Canals. Canals, TOTAL, 












Descrirtion or Crops, 
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Wheat . . ~ + ef 14,634 6774 98,591 14,954 | 102,848 | = 41,123 1,469 | 280,393 
Batley: 4 wr 423 a 1,743 457 | 41219 251 vw 11134 
Mixed grain = wee ‘ 4,251 369 ai ts, 51075 1,888 158 | 11,741 
Others oe ee : aa *Q ; 10,747 43 4,148 3,506 | 103,778 


41,955] 5192} 37,327 
8,953. 142,285 20,503 | 149,469 


ene Op eel 


9605 147,819 123,483 











A ahaa 


47184 5,193 403,010 


Toran Basi, 1886-87 = «| 30,055 
44,811 6,793 360,073 
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F J. HOME, Z Lirext.-Col., RE, 
Ge. ‘tiled Secy. to Gavi. Punjab, P. W. D., Irrigation Branch, 


